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1^0, C.— -SCj dated llie 12fcli January 1905. 

From — F. G. Si.y, Esq.j I.C.S.j Officiating Inspector General of Agriculture in Indiaj 
To — The Secretary to the Government of India^ 

DErAnniENT op Eeventje and Agetoultuee, 

^ I HATE thelionour to submit the Proceedings of the Pirst Meeting of tbo 
Board of Agriculture lield at Pusa on the 6th January and succeeding days. 
These proceedings have been recorded by the Secretary, Mr. E. J. Butler, 
Ci'yptogamic Botanist to the Government of India, and have been approved by 
ilie Board, 

JE’T'oceedijigs of theMrst Annual Jileetivg of the Board of Agriculture held at 
Bum on the 6th January 190B and succeeding days. 


List op Members. 

1. E, G. Set, Esq., I.C.S., Officialing Inspector General of Agriculture 

in India, Bresident of the Board. 

2. Dr. E. J. Butler, Cryptogamia Botanist to the Government of India, 

Secretary to the Board. 

3. Colonel J, "W", A. Morgan, M.H.O.V.S., Inepeotor General, Civil 

Veterinary Department. 

4. B- Coventry, Esq,, Director, Agricultural Bcsearch Institute, 

Busa. 

G. Dr. J. "W. Leather, Ph.D., E.T.C., E.O.S., Agricultural Chemist 
to the Government of India, 

6. H. M. Leerot, Esq., M.A., E.E.Z., F.Z.S., Entomologist to the 

Government of India. 

7. E. Shearer, Esq., Agri.-IIorticuUurisi, Agricultural Research 

Institute, Busa. 

8. Captain A. T. Gage, I.M.S., Officiating Superintendent, Boyal 

Botanic Garden, Calcutta. 

9. A. Peeler, Esq,, O.I.E., IMl.S., Director of Buhlic Instruction, 

Bengal. 

10. S. L. Maeeox, Esq,, M.A., Tl.QB./ D irector of Band Becords and 

Agriculture, Bengal. 

11. E. Smith, Esq,, Deputy Director qf Agriculture, Bengal. 

12. C. J. Bergtheil, Esq., Agricultural Bacteriologist, Agriculture 

Besearch Institute, Busa. 

13. Captain A. S, Trteell, M.R.C.V.S., Superintendent, Civil Veteri' 

nary Department, Bengal, 

14 N. G. Mukbuji, Esq., M.R.A.O., Assistant to the Director of Land 
Becords and Agriculture, Bengal. 

16. D. N. Mookerji, Esq., M.R.A.C., Assistant to the Director of Land 

Becords and Agriculture, Bengal. 

IG. N. N, Banerjie, Esq., M,B..A,C., Superintendent, SHpur Barm, 
Hathtoa Baj, Bengal, 

17. W. H. Morelane, Esq., B.A., O.I.B., LO.S., Director of Land 

Becords and Agriculture, United Brovinces. 

18. J, M. Hayman, Esq.^ Deputy Director of Agriculture, United Brov- 

inces. 

10. W. 0. Benoup, Esq., I.O.S., Directoix of Land Becords and Agrictih 
ture, Bunjah. 
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20. H. M. Leake, Esq., Bconomic JBotamst, United J?rovinces mid 

JPtmjoh. 

21. H. S. Lawkencb, Esq., I.C.S., Director of Land Becords and Agri- 

culture, Bombay. 

22. E. Eeetcher, Esq., M.A , B.So., Deputy Director of Agriculture: 

Bombay. 

22. G. A. Gammie, Esq., E.L.S., Professor of Botany and Agriculture, 

College of Science, Poona. 

23. C. Benson, Esq., U.B.A.G., Deputy Director of Agriculture, Madras, 

24). 0. A. Bakbeb, Esq., M.A., E.L.S.j Botanist to the Government oj 

Madras. 

26. J. MacEenna, Esq,, M.A., I.O.S., Director of Land Becords and 

Ago'ictdtnre, Burma. 

26. E. C. Hbnniker, Esq., I.C.S., Director of Land Becords and Agri- 

culture, Assam. 

27. Bai BASAEua B. 0. Basu, M.R.A.C., Assistant to the Director oJ 

Land Becords and Agriculture, Assam, 

28. Br. a. Lehmann, Agricidtural Chemist to the Government oj 

Mysore, 

29. H. H. SIann, Esq., Indian Tea Association. 

Visitors. 

30. J. Wilson, Esq., I.O.S,, C.S.I., Secretary,') 

Department of Revenue and Agriculture, j 

Oc^rnment of India. \^vremt m the teooni 

^ ^ ^ _ I and third days only, 

31. 0. Geeenwat,’ Esq., oe Messrs. Shaw, 

Wallace & Co. J 

EIBST BAT. 

« 

Programmes oe the Imperial Bepartmknt oe Agrichlthre. 

[, Tue programtnes of the following oflQ.ccrs of the Imperial Bepartment 

of Agricultiu’e were considered : — 

(a) The Birector, Pusa Beseabch Station. 

Mr. Coventry pointed out that the programme submitted by him and 
printed in the official draft of subjects to be considered by the Board, was a 
working programme for the current year and wns intended primarily to indicate 
the work proposed in getting the land under cultivation prior to the institu” 
tion of a fixed scheme of definite experiments, the estate at present not having 
been brought into a good cnltivahlo condition so as to permit of a comprehen- 
sive scheme of experiments for tho coming year. 

2, Mr. Bergtheil suggested the inclusion of varietal experiments with 

indigo and in particular the attempt to improve the existing varieties or 
obtain new varieties by hybridization. The Board are of opinion that these 
experiments should be undertaken as soon aa means are available for adequate 
supervision and chemical control of the work. 

3* LIesolvel by the Board that it is desirable that the Pusa Institute should 
draw up, as soon as possible, the plan of the experiments to be carried out on 
the farm, and that specialists should be invited to submit any proposals for the 
inclusion of experiments which they considered to he desirable. 

(6) The Agricultural Chemist. 

4. The Board have no remarks to offer on this programme. In response h 

an enquiry from Mr. Barber, Br. Leather expressed his willingness to providi 
Madras with temporary assistance from his office in testing by ohemica 
analysis the time necessary for the full ripening of sugarcane in ceriain part 
of Madras. 
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. (cs) Tm3 OuYPToGA-Mic Botanist^ . 

", At tlie sugg^tibn of the Assam Department, Dr. Butler undertook to 
arrange in thb current; year for a local investigation of tlie/potato blight in Assam,' . 

: and also at' the request of the Bengal Department to visit Maldd to investigate a ; 
mango disease. \ / 

.The Board are of opinion that the scheme proposed by Dr. Butler for.the 
groyrtU of rust-'resMant Tvheats is suitable for adoption, at HosUatigabad in the ' 
Central Provinces ‘and at a locality in the, Pnnjab,'and they suggest that, the 
'proposal be included in the programmes of tlieso Provincial Departments. 

. . ' ■ (d) T'ite Entomologist. 

; Al the suggestion of the Assam Department, Mr. Lefroy imdertook to 
arrange a tour for tlic.local investigation of insect pests in Assam. Someinform- 
ation Tvas supplied by him in answer to enquiries with regard to two serious 
rice pests.ih Bengal which are engaging his attention. 


' PnOGBAMMES OF THE PeOVINCIAL DePAETMENTS OF AgEIOTjLTUEE. 

Tlie . iirogramines submitted by the several Provincial Departments of 
A griculture were considered. 

Dr. Leather and Mr. -Mann pointed out the general danger of attempting 
a large programme of work A^ithont a strong staff of spcci.'ilists to control* it and 
that past experience showed thnt the most important results Avere achieved by 
AA'orkei‘3 Avho gave their undiAoded attention to tlie solution of one or a few great 
problems. Several Provincial Directors agreed to bear this in mind in the fram- 
ing of the future programmes. 


(a) Bombat. 

At Dr. Butler’s request it Avas agreed to add a plot at one of the Poona 
farms for experiments AAitli the wilt disease of urhai' or iur (pigeon pea). 

(&) United Provinces, (c) Bengal. 

The Board have no remarks to offer on these programmes. 

(r?) Madras. 

In connection. Avith this programme the question of experiments in the 
growth and curing of tobacco was considered. Tlie Board is of opinion that the 
proposed experiments in tohacoo-curing are net likely to lead io any useM 
results until arrangemci its can ho made for their prosecution under the guidance 
of a qualiiied tobacco -expert and a cliemist. It. is considoi cd to bo a matter of 
importance for the country at large, Avhich should be taken up at tbo earliest 
' . opportunity. 

- , ' , (<?) Punjab. 

The Board have no.rcmarks to offer on this programme. 

i 

‘ , (/) Burma. 

, ' Besolved that it is desirable that an Agricultural Department should bo 

' . organised for this Province and tliat a .staff of experts should he appointed to it. 

. , . {<]) Central Provinces. 

1 ho . Board are of opinion that the Avork of the Agriculiuml Dopavt- 
.ment in this Province requires the as.sistauce of supervision by export officers. 

' ; ill) Assam. 

. ' The Board, note that the programme provides for osofnl work but is to 
, a great extent limited to the Hill Tracts and, to a tropical plantation. There is 
no farm .in tho^iniporlant cultivated plains. - ' 



KeSol'Ved tliat it is desiraWo iliat, a sniTicient expert staiJ should he ap? 
poiuted to permit of work being extended to the lattor area. ■ • 


In the general disoussion Mr. Benson raised the question of manuriali- 
experiments with particular reference to the conservation of cattle-manure, and' '• 
suggestions were offered on this point by seveml members of the Board. The 
general opinion was that a layer of loose earth on the floor of the cattle sheds ■ 
was most efficacious in preventing loss of urine. It was pointed out that for 
this purpose a yjKccfl floor is not necessary. ■ ' 

Mr. Mann pointed out the danger of relying too much on the conolu- / 
sions furnished hy varietal experiments nnlcss extended over a number of years. . 

■ Tbo difficulty of obtaining nniformily of plots for experimental inirposcs . 
was insisted on by Mr, Benson and Mr. liayman, and Dr. Leather considered 
that the only method of ohtaining reliable results was to extend the ohscrvalioos 
over a number of years and, wberover possible, to provide for tboir ro-duplica* ' 
tion. 

In discussing the size of the plots to ho employed in cattle manurial 
experiments, Dr, Leather considered one-tenth aero plots too small. Mr. liayman 
said that if large plots were used, the dangersarising from inequalities of soil 
were intensified, and suggested where possible a double series of moderately . 
large plots and small ones. Dr. Loliraann recominonded that the plots should bo 
long and narrow and as far as possible wilb intervening paths. Mr. Bletchor 
found this form unsuitable and gave instances where long end rows bordering 
upon fallow introduced serious errors into the results. Dr, Lehmann considered 
that the end row should be excluded from the results in all cases where these 
errors are likely to arise, and Mr, Barber gave as his experience at tbo Samal- 
hotta farm that paths of uniform size between the sugarcane plots were required 
and did not allect the results. 

The Board considers that it is a useful form of work for an Agricul- 
tural Department to test and, where successful, to supply improved forms of ■ 
ognoultural implements to cultivators. 


Jute cultivatiox. 

The question of the extension of jute cultivation from Bengal to some 
other parts of India was considered, tl'he Bombay Department stated that 
they have no farm located in a suitable area to undertake experiments in 
growing this crop. The Board suggest that an experiment on a small , scale 
fiboiud bo started in JIadras in order to test the suitability, for this purpose, of 
the Godaveri Delta. In regard to Burma it is considered advisable to await the 
establishment of an Agricultural Department before proceeding further in the 
matter, ■ 

Mr. Dinlow, Special Jute Expert, to the Bengal Goveimment, gave all 
.accoimt onus investigation, wliichis printed as Appendix A to these proceedinf^s. 

Xlie Board desire to^ place on record their opinion of the importance °of 
conunuong the investigation into the cullivat.ion, chemistiy and other problems 
connected vntix this important crop, for which purpose tbo sor rices of au expert 
are necessary* ^ 


SECOND DAY. 
IttniQATlOK. 


_ . was considered hy tho Board. Mr. Moreland 

^ to remember that information is required from 

cei-tam subjects for the use of the Departiuont. In 

Tin one method of measuring is accepted by the Irrigation 

“‘S’**, 'rift advmtaso, bo cUsonssed by 
each province with its Inigation Department. ^ 

cnYv.n'^ • • pointed put the difficulties arising from percolation in 

irrigation experiments uith paddy. Dr. Lehmann suggested trenching 
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bcWeen tlie plots about 2 feet deep aud tben malcing a puddled clay hmd ; but 
Dr. Leather considered it ceitain that in cases sucli as those mentioned by 
die President, percolation under the •would occur unless the trench u as 
larried so deep ns to make it a considerable expense. 

In Madras, hi r. Benson said one of the main problems nasto introduce 25 . 

1 change in the nature of crops grown under irrigation. At present it is mainly 
paddy land which is irrigated. BiCGculties arose in dealing nith the irrigation 
if land such as black cotton soil. Mr. Layman suggested a trial of tho Bundel- 
khand system by which the 'water was ran into, a hollow and thrown on the 
field "with a hen or water basket. Another method mentioned was that of 
growing the crop on the slopes of ridges along wliicli the watei' was carried, 
while tlie base of the furrow serredto carry oil the surplus' water. 

The Board consider that it is improbable tliat experiments in irrigation, 26 . 

such as are mentioned in Section II, paragraph 2 (i) of the Madras Department 
of Agriculture’s programme for the current year, can be carried out by ryots in 
a satisfactory manner. 

In discussing the subject of well irrigation, it was mentioned that 27. 
artesian -u'clls on the Kazttza system were successful in fhe Godavari Delta 
though they had failed in Bengal. The use of casing tubes was necessary 
■^^■he^e layers of sand were encountered. Mr. Chattorton's recommendations 
for the use of oil engines in well irrigation were mentioned, and Mr. Plctcher 
gave as an instance the engine in use at the Nadiad farm, which with a lift of 
db fefet 0 mild work at about half the cost of tho leather-bucket system on a well 
with a constant supply of water, 

Veterinart. 

‘ In the cousiderntion of matters relating to veterinary science, Colonel -28, 
Morgan deprecated the attaching of undue importance to the possibilities of 
cross-breeding in India. Crossing uitli imported cattle cBpecially had been, 
in general, a failure. They are extremely susceptible to rinderpest and usually 
die oil. Tho one case in wliick success was claimed — the Taylor breed in the 
Patna District— is practically confined to Patna and has not been a success , 

elsewhere. Mr. hladdox considered that tho success of this breed in the first 
instapcQ may have been due to unusually criroful selection and the provi.sion of 
very good pasture. Thoy were, he thought, now chiefly used for milk and 
were not successful elsca’here. Mr. Bannorji stated that at Bankipm* the breed 
is not much used for draft purposes, hut cliicfiy for milk. There was no differ- 
ence in fodder rcquirernenls. hi r. Baimerji stated that at Sripur cross-breeds 
between up-country and local cattle were a success for cart work. Mr. llenouf 
mentioned that at Dissar cross-breeding bad becu a total failure. ' — 

Tho Board is of opinion that the most satisfactory line of work from a 
general standpoint for tho improvement of Indian -work-cattlo for agricultural 
pm’poscs lies in the selection of indigenous cattle rather than in cross-breeding. 

■\VitU regard to milch lirccds of cattle, Colonel hlorgan was of opinion 28. 
that only two breeds in India wore good— the htontgomory and the Gir. In. 

Sripur, Air. Bannorji had found thattlio Montgomery breed do not fall off mucli 
and remain still superior to the local breeds, and are paiticnlarly free from 
disease. On the other hand, some other breed.s such a.s tho Ifansi fall off very 
much and are liable to disease. In Poona, Mr. Lawrejice has found that the 
Sindi oattlo are the best; the Aden breed has also given good results; Gir 
cattle have done badly ; andtlio Montgomery breed has not been tried. 

Tho Board is of opinion that it would bo advisable to try experiments on 
a small scale in various parts of India for the acclimatization of superior breeds 
of Indian milch cattle, especially the Montgomery breed. 

The question of the ago for sending out bulls having been raised, Colonel 30, 
Morgan was of opinion that it should be not before three or even three and a 
half years. 


Extension and Improvement op Indian Cotton. 

In connection with the extension and improvement of Indian cotton 3 l. 
cultivation, tho Board considered the work which has been and is being done by 
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' each provincQ. Mr. Moreland insisted on tbe fact tliat it is not_a qiiestioiiHlie 
solution of Tvhioli can lie in any- way hurried. In improving and extending 

Indian cottons, none can hope to hit upon the secret of success suddenly. ■ It , 
-Tyas a> ’ very old ptobiem and had engaged attention in India* for along time# 
One reason for the slow progress, which conld only he hoped for in India, was 

that the Indian cultivator was not a capitalist): In other oounliies- thd actual • 
cotton grower could often experiment largely. Before Government can under- 
take the issue of seed, it nfust be established that the seed is suitable for the 
cultivator as well as for the manufacturer. Hasty recommendatipns were there- , 
fore dangerous, and if once a wrong suggestion were to be made, the efEects 
would he found to remain for years in the minds of the cultivators. 

.The Board desires tm place on record its sense of the ■ dangers attendiug on' 
the distribution to cultivators, of any variety of cotton, the suitability of which 
to its proposed environment has not been determined by adequate investigation. 

32. Notes wore submitted by the Provincial Dopartments outlining ■ the, work 

done and in progress by them for the extension and improvement of Indian 
cotton. These notes are printed in Appendix B. • 

Bombay. ; 

33. The Board recognize that the experiments in the cultivation pf Egyptian 
cotton in Sind have been remarkably successful, but they 'have not yet 
advanced to the stage where this cotton can be recommended for cultivation 
on a commercial scale. They note with satisfaction t))at the zamindars' 
to whom the seed is being distributed appreciate the fact that the cultivation- 

■ is experimental. ’ - 

United Peovinoes. 

34. Besoeved that the best lines for future work in the United Provinces 

are (1) hybridization, (2) Selection of seed of the indigenous variety, mainly 
for the purpose of improvement of yield ; (3) the trial of the variety known as 
lanl cotton. i. 

Madeas. 

36. The Board suggest, the desirability of extending work to the two cotton, 
growing tracts of Coics^atore and Kistaa. 

Bengad, Punjab, Bubma, Gentead Peovinoes, Assam. 

i * ' ^ 

3 g_ The Board have no remarks to offer. 

37 , In the general discussion Mr. Pletcher du'elt on the difficulties which 

he had encountered iu endeavouring to obtain fixity of type in tlm several 
different types of cotton plant which make up what is Icnown as Khandesh ' 
cotton iu Bombay and vdiich is similar to cotton of the Central Prov- ' 

inces, and to those cottons of the gi’eat area of the United Provinces and Bengal, 
which make B-^'at is commercially known as Bengals, He feared that the type 
might prove uiL .xable and hence lead to failure ia attempting hush-to-bush ' 
selection with this variety. Professor Gammie was inclined to thiuk'tbat, 
though difficult, success would eventually be attained. It was pointed out -that 
this is the cotton found around Oawnpore which it appeared from Mr. Moreland’s 
note had shown no appreciable improvement after some ten years’ work. 
Mr, Greenway drew attention to the fact that the selection at Oawnpore had - 
been for yield and staple combined, and considered that bettor results might 
be got with this type in selecting for yield. Ho considered that the , co-opera- 
tion of ginning mills might be usefully enlisted as was done in the Central Prov- 
inces, where an effort urns made to separate the bettor supplies of cotton and to 
distribute the seed after ginning, Mr. Benson thoughl that no advantage could 
result from^ this in Madras, whore the mixture of typos was so great. The 
difference in quality of di^crent supplies received by the' ginning mills was 
probably largely due to conditions of cultivation. ' Mr. Plotcher agreed' with 
Mr. Benson, hut thought that ip some cases a field-to-field selection mijjht result 
in some good. This was especially the case in districts with a fairly" uniform ‘ 
^pe and without marked differences in land. Thu President said that in the 
Central Provinces some gimieric|8 were helping by selecting the best of ' their 
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cotton supplies, removing stainctl lint, and ginning it separately for tlio snpply 
' of seed to the oultivators. The attempt was partlj' frustrated by the cultivators 
themselves, who mixed the inferior samples with the rest in order to obtain a 
bettor price. Mr. I’lctcUor pointed out that field-to-fuid selection could only 
have a slight elTect as compared wdth plant-to-plant selection. 

Mr. Moreland mentioned a feature which he has ohsen'od in the United 38, 
Provinces of late in the period of cotton somns. Tlic best oultivators endeavour 
to sow with irrigation before the rains break, thereby lengthening the period of 
growth. He was of opinion iliat if a good medium siaple be over successful in 
the United Provinces, it must be sown boforo the rains. 

Mr. Green way outlined the experiments being undertaken 1)y Messrs. 30, 
Shaw, Wallace & Go., in Bengal and Assam. Tree cottons wore being tried on 
several experimental farms, in Low'er Bengal the tree cottons are said to suc- 
ceed apparently in any soil. Some of them have turned out practically useless, 
while others show promise of gmng the largest yield known to the world. This 
is however based on results obtained on a very small scale wbicii have not yet 
been tested by larger oxporiuionts, lie considered that the Beliar experi- 
ments already carried out show that new American and Egyptian cottons have 
little chance of success. Their chief disadvantage is that they are too long in 
‘maturing. Mr. LoCroy mentioned that in the villages in Behar, ho had noticed 
that the tree cottons were immune to a oonsidcrablo degree to inseot^s pests. 
Oamvonica cotton, bow'ovor, was extraordinarily susoeptiblc to the altaclcs of a 
particular grub (the slcm-wecvil) from the effects of which he concluded that 
cultivation of this vmioty was not likely to be a success. As regards other 
varieties growing cxporimontnlly in Bobar, he tliougbt that, on the whole, there 
was promise for acclimatised Americans, 

Mr. Greenway inclined to the view that Burma olfers very small pros- 40. 
peels for Ibo development of tlio cotton cultivation, owing to the scantiness 
of the agncultural population, and the dearness of labour, wdiich ^\'ould probably 
necc,ssituto tlio impoitation of Bengal labour, if it woro dc.sired to dcvelope the 
cultivation to any considerable extent. 

Tlio President said that the deterioration of cotton, w'lhcli has undoubtedly 
occurred in the Central Provinces in recent years from the point of view of 
the manufaolurer, was not so muob real detorioraiion as a substitution of an 
inferior for a superior typo. The cultivation of the superior hani t}T)o has been 
to a great extent replaced by that of the inferior /nn type, bocnusc the latter is 
the largest profit yiclder. Mr. Greonway thought that one of (he main reasons 
for this substitution wa.s a mixture of seed of inferior varieties. If grown pure 
in su llicicntly large (juaulit ics, the price would be greater. A t present no distinc- 
tion is made in price since the seed is mixed, and the cultivator gets no more for 
his fine hani tliaii ho docs for his coarse Jari. This can only bo overcome by 
introdneing a sufiioicnfc quantity of hani seed into any one locality so ns to 
create a market for (lie pure yield. Mr, Greonway also pointed out that, it often 
bnpponod, quiteapart from the ordinary'' market, that very .short stapled cottons 
fetched 'wbat wore practically foncy ]»rices. The .short slnplo sorts, such as tlie 
Assam IhU cottons, woro much in demand for admixture with woollen goods 
especially when the price of wool was lugh. 


TUIRU DAY. 

The Board considered the following momorial of the British Cotton Growing ^2. 
Association forwarded with Government of India leitlcr No. 1726, dated 
the 80th December lOOi- : — 


Copy of Mhr, dated Manchester, tho 2Gth September I90t, from J. Aiminu IIuitok, Vicc- 
Chairmau, the British Colton Growing ApHoolution, to the Itjght Ilon’blo Lona Cuiizov 
or KnouijTo.v, G.M S.l., G.M.I.i?., India Oflioo, Whitehall, London, 8.W. 

_ At a rdeent Meeting of ibe Indian Committee' of this Association it was 
decided to try and mako arrangements for a deputation to wait upon your 
Lordship, to lay before you the views of this A.ssooiafion as to the best ineans 
of increasing the quantity and iraproviiig the quality of the cotton grown 
in the Indian Empire. "Wo very much regret that owing to the limited time 
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vMoli remained at your disposal it was impossible to arrange sucb. a meeting,^ 
and we liare therefore decided to place our views before you in writing, and 
wo trust that you will give the same your most careful consideration. 

t. We do not think it necessary to dwell at any great length on the serious 
importance of the shortage which .has occurred in recent years in the supply 
of raw cotton. The very fact that it was thought necessary to draw attention 
in His Majesty’s speech from the Throne to the efforts of this Association to 
relieve that shortage, must convince everyone that this is a question of the 
very highest national importance, affecting the welfare not only of those 
directly engaged in the Cotton Trade, hut of a very large proportion ' of the 
population of the country. ’’Nor is it neccsssary for us to do more than, draw 
your Lordship’s attention to the fact that the serious losses which this country 
has incurred during the last two years, OAving to the hulk of the Cotton Mills 
having to run short time, must seriously react on the prosperity of India and 
of the rest of the Hritish Empire, which are so largely dependent on this 
country for the disposal of their products. 

3. We would respectfully draw your Lordship’s attention to the fact that 
the quality of cotton produced in India during recent years has undoubtedly 
deteriorated in quality, with the result that the cultivator receives a lower 
price. ^ Very careful enquiries have been made into the question by this 
Association and from every source of information this fact is confirmed. As 
far as we can judge from the information at om’ disposal, the principal cause 
of this deterioration is the use of mixed seed and poor methods of cultiva- 
tion. 

4s. We cannot impress too strongly on your Lordship’s attention the very 
great importance of a proper supply of carefully selected seed, for this is the 
nsost mtal factor on which successful cultivation depends. In our opinion 
this question of the supply of seed is of such immense importance to tho 
prosperity of the native cultivator that we are convinced that the Government 
of India should not delay one moment in taking the matter into its own 
hands. According to reports we have received the natives are dependent for 
their supplies of seed for sowing on public giimeries, where apparently all 
sorts and varieties of cotton are mixed together and no attempt is made for 
keeping the better seed on one side for sowing, 

8. We would therefore suggest that steps should he taken to establish 
Government Seed Earms throughout aU districts where cotton is grown. On 
such farms continual selection of tho best seed can be made year by year and 
so ensure a supply of the best possible seed to tho native cultivators, wliioh 
must result in a steady improvement in the quality of cotton produced and an 
increase in the amount produced per acre, 'J’he consequently higher price 
and larger retorn must naturally result in greater prosperity to the farmer. 

6, We wish to make it perfectly clear that we do not necessarily advocate 
that further larger attempts should be made to introduce exotic varieties. 
Much good will he done if careful selection is carried on Avith native varieties 
only. At the same time we would strongly recommend that further experi- 
ments should be made vrith American, Egyptian, Brazilian, and other varieties, 
as it is quite possible that in some parts of India foreign varieties may prove 
more successful than the native ones. 

*7. This Association is informed that the methods of cultivation in India 
are extremely primitive and that if it were possible to induce the natives to 
adopt more modern methods they would reap the benefit in a larger produc- 
tion of higher grade ^ cotton. There is no doubt that cotton is a plant which 
readily responds to high cultivation, a fact which is fully recognised by the 
Governments of the United States and Egypt, who spend large sums on their 
Amcultural Departments, Arith the object of helping and instructing the native . 
cultivator. 

frilly recognise the great difficulty there must ho in persuading 
the Indian cultivator to make any change in his method of oultivation, and 
we are convinced that the one and only body who can do anything in this 
matter is the Goyer ament of India. We would therefore respectfully suggest 
mat your Lordship would cause enquiries to he made as to the methods pursued 
by me Governments of those countries, and as to how far they are adaptable 
to .the conditions prevalent in India. We ourselves have a high opinion , of 



tliQ intlustry and capalnlHy ortho agrioiiltoral population oi India, and we 
beliovo that it is pos.sibleior tliom to aftain as good results from tlicir farms 
as is obtained by the inhabitants of Ii)g.ypt and tbo Southern States of America 
from land wliioh is in no ^7ay superior to tbat in India. 

9. AVo are I'mihor conrineed that tbe establishment of seed farms as 
suggested aboTO would afford from an' educational point of view most valu- ' 
able object lessons to tbo natives in those districts where such farms were 
established, rurtlier than that, they would alTord valuable training grounds 
for native experts, who could aftorwards act as advisors in other distriots. 

10. Ko doubt at tlio commencoincnt those farms might bo a cousidorablo 
expense, but ultimately they would be juore or less self-supporting, as the 
cotton produced on thorn should cover the cost of cultivation and supervision. 

11. Wo would also recommend for your Lordship’s caref til consideration 
« the oslablisliment of a .special Agrioultural Department devoted solely to 

cotton, and skilled exports .should bo engaged who are thoroughly acquainted 
with all the details of cultivation and the best modern systems pursued in the 
United States and Ugypt, where cotton is cultivated on the most scieutilic 
methods. We would suggest that in addition to the Oentral institution, there 
should bo an efiieieni tiatV in each jiroviuco whoso whole time should he given 
to cotton growing. Their duties should ho in supervise and assist as far as 
possible in regard (o the following matters : — 

li Selection of seed. 

3. Tlio methods of cultivation, including the use of manures and 
fertih'sers. 

3, The ginning and grading of cotlon, inking special care that dilTorent 
varieties of cotton are ginned and baled separately and not mixed 
togetiier as at jiro-sent. 

There is no doubt (hat success in cotton growing in Ibo nbovo-montioned 
countries is not due to suporioidty of soil and oUmaic. but to the sujierior super- 
vision given by the Agricultural Departments. 

AVe would also suggest for your Lordsliip’s consideration the possibility 
of some form of financial assistance to tiie native cultiralor.s on tlio security of 
their crops, as in Egypt and the United Stale-!, and as in tlm ease with Indigo 
and Tea Tianters in India, so as to (insures that a reasonable interest is charged 
and th'it i)ciler profits accrue to the lariner.s than hitherto. Were the same 
faoililies provided in India as are in Egypt and the Uiiitcd Sl.atcs, W(5 arc 
con-vinced that greater quantities and bettor cotton wm bo produced in India 
than is the case at present. Variable as tlio climatic conditions arc in Judia 
they are at any rate no worse than those prevailing m tlic United States, whore 
an early frost may cut domi the crop by halt a million or a million bales. 

13 " \To would also recommend that a proper survey should ho made of 
the varietio.s now existent in India with a view to the selection of that most 
suited to each particular district. It would also bo advis'ihlc to collect au'd 
supply full statistic.s as to llio area planted, more completely and correctly 
than is done at present. Eurtlior, it would ho of groat advantage if reports, 
embracing all province.s, were issued monthly as to tbo condition of the crop, 
as is done by the United States jVgricultural Department. 

1<L. No doubt the adoption of these fmggostions must entail omisidernble 
outlay, but wc have no hesitafiou in rccoiumeuding them for your l.ordship’s 
ormsidcratdou, as the result attained will fully ju^ify the expenso. Wo would 
point out that should the adoption of these suggestion.s result in an improve- 
ment of quality of only 10 percent. (a])art from the probability of an increased 
quantity being jiroduccd from ilie same acreage as is now under cultivation), 
tho native cultivator will be to that extent more prosperous, and their 
increased prosperity will not only benefit India, but will react throughout every 
jiart of the Eritish Erajuro whioh is coramorcially interested in our Ibrslora 
Possessions. 

1.5. Wo must also dr/iw your Lordship’s attention to tho fact tliat the 
amdilions are entirely diirereiit from those prevalent during the cotton famine of 
forty years ago, and* that tho lU’cscnt sliorlagn is a pormanent one ns apparently 
the limit of pi'oduotioii -in tho If nilod Slates has been reached and we oaunot 
Jiopo for any largo iniinediatc inorcaso iu supjdies fvoni Nortli Amei-ioa, 
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ilFurtlier, tliat country witli its rapidly increasing population nill eacU year ’ 
require more and move cotton for its own needs. Other countries are also 
requiring more cotton and there is little doubt that the demand has already 
overtaken the supply of raw material. It Is therefore absolutely necessary 
that further sources of supply should bo opened up with as little delay as 
possible, and we believe tliat relief from the present scarcity can be more 
immediately obtained in India than in any other part of tlie world. "We are ’ 
quite convinced that India with its one hundred and ninety million agri- 
culturists and its vast variety of soil and climate, has a great opportunity of 
reaping an enormous advantage in cultivating cotton, and disposing of the 
same at the high prices which will probably be maintained for many years to ^ 
come, in fact until supply has once more overtaken demand. The labour, land, 
transit, and other facilities seem to he all present, and it only requires a good 
strong guiding hand initiated and maintained by Government. 

16. As an instance of what can be done we beg to inform your Lordship 
that in the first eight months of this year, Lancashire spinners have used 
102,000 bales of East India cotton as compared with 8,000 bales dmdng the 
corresponding period in the year 1900, Kor was this due to the fact that 
Lancashire was unable to find any other cotton suitable for her needs, hut it 
was because the Surtea Eroach produced this year has been the best cotton of 
that class grown for many years, and has proved most suitable for mixing with 
American cotton. 

17. As a good deal of misunderstanding is prevalent as to the use 
Lancashire can make of Indian cotton, we must impress on your Lordship the 
fact that if the quality of cotton produced in India is brought hack to the old 
standard, it would find a ready market in this country. It is quite a mistake 

i to imagine that the machinery in this country is not adapted to spinning Indian 

^cotton. The bulk of cotton used in Lancashire does not exceed 1 incli to 
inch in length of staple, and there is little doubt that, provided proper methods 
are adopted, India could produce large quantities of such cotton, so that her 
farmers would have the markets of the world open to thorn, instead of being 
largely confined as they are now to those countries which use only a very . short 
staple cotton. 

18. We arc aware that some misunderstanding has arisen in certain 
quarters as to our motive in endeavouring to improve the quality of cotton 
grown in India. We must state quite clearly that we have no wish to deprive 
the Indian, German, or Japanese spinner of his cotton. If there were a large 
increase in India’s production and if of that largo increase not one bale was of 
suitable quality for use in tbis counti’y, we should still benefit by it, as it would 
relieve the demand on other and better cottons to our advantage. Our object 
is to encourage the growth of cotton wherever possible ; the ultimate destination 
of the cotton grown will depend on the price that the buyer can afford to pay 
for it. If the German or Indian spinner can afford to pay more than the 
Lancashire spinner, the cotton will go to them. If the Lancashire spinner can 
afford to pay the higher price the cotton will come to him. The German, 
Japanese, or Indian spinner is just as much interested in the question of larger 
supplies as the Lancashire and American spinner. If there is any shortage in 
supply aU must suffer alike, nor does proximity to the cotton fields give any 
permanent advantage, as is proved by the fact that the mills in the Southern 
States of America have suffered most severely dmiug the last twelve months. 
The one fact that we would impress on your Lordship is that if the native 
cultivator by _ improving the quality of his cotton can thereby render tho same 
of usable quality for the Lancashire spinner, he will certainly command a larger 
market than he does at present and obtain a biglier price. Tbis question of 
cotton supply is an international ono and must be looked at from abroad point 
of view, and as a matter of fact the Lancashire spinner is indifferent wliere the 
mcreased supply comes from or goes to, so long as there is enough cotton grown 
to enable the mills of tho world to be fully employed. At the same time we 
would prefer tliat tlie British Colonies and Lependoncies should participate in 
the profits which are ensured to cotton cultivators for many years to oorae. 

19. We can assure your Lordship that the objects of this Association are 
absolutely unselfish and hroa d-minded, which is proved by the fact that wo are 
laying out vast sums and arc prepared to do so without taking any profits to 
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, ourselves for .seven .jears ’;: as is stipulated in the Koyal Charter^ which' His' 
Majesty the King has graciously granted us. , If .the. Government of India will 
/meet: us in the maiterj and are prepared to take up the question actively and to 
co-operate with -us, then the- same help ,we a,re extending to East and West' 
'Africa, "to; the West Indies and elsewhere, will be, wiUihgly given by us. to India; 

• .with far more prospects of imihediate success than we can possibly hope for from 
any- other part of the British Empire., ' ' ; 'V,"', 

. . 20. , We therefore most respectfully submit the above , -for your Lordship’s 

most careful consideration, and we arc convinced that should your Lordship 
see your ivay to adopt our' suggestions it will result in . a large .increase < in the, 
prosperity not only ■ of - India and Lancashire, but of every, part of the British 
Empire,.and will also benefit the cotton trade of the whole w'orld. . ■ ' ' ' 

.... EesoIiVjsd that tlie' following reply be sent'to the Government of .India ! ' 

.''From — P. G. Sly, Esq., I.C.S., President of tlio. Board, of Agriculture, dah3d Pusa, tlio lOtli. 

. ... i- - ' January 1905. ■ ' . - . 

, i With'reference to letter No. 1726, dated- 30th December' 1904, from tbe 
Government of Lndia, I hare tbe honour to state that the memorial 'from 
the British Cotton Growing Association was placed before, the Boai'd of Agricul- 
ture, and l am requested by the Iloard to fonvard to tbe Government of India 
the accompanying memoranda on the points which have been referred for 
report. , ■ : _ 

. , 2. Lhe Board desire at tbe outset to place on record their cordial sympathy 
with the aims of tbe Association and their appreciation of the disinterested 
efforts which have been made by the Association towards tbo most important 
objeet of . the promotion of cotton growing in the British Empire. Tbe Board 
'recognise that these aims and efforts deserve all tbe assistance and encourage- 
ment that it is'in the power of Government to give.^ 

, 3. Hefore proceedng, however, to a detailed review of the points put forward 
and the recommendations made by tbe Association, they conrider that it will be 
V useful to summarise briefly the existing position of the Agricultural Depart- 
ments in India with a special reference to the cotton question. 

4; At various periods in the last century, agricultui'al experiments have 
been conducted, in some oases by staffs of experts specially introduced from 
America and elsewhere. Such experiments, which were mostly confined to the 
introduction of exotic varieties, have resulted wuth a single exception in failures. 
Some thirty years ago cotton experiments were accordingly abandoned, and it is 
only within the last twenty years that any agricultural stall has been^ again 
I entertained by Government. This staff was until five years ago limited to 
three or four special officers. Since then the number of such pfficers has^ been 
' , increased until there are now seven officers on tbe Imperial staff and seven 
. employed by Provincial Governments. ^ . 

5. The cultivation of cotton began to receive special attention in 1900,^ in 
, which year also it is 'understood that similar attention was for the first time 

given’ by the State Department to this crop in Egypt and the work in the United 
States was expanded. ■ Since 1900 constant and increasing attention has Been 
given to this subject' in almost every Province and in particular in the Presi* 

- dency of Bombay, which contains the most imj)ortant cotton growing tracts of 
■India. Careful investigation of the cultivation of cotton has disclosed the great 
ooniplexity of the conditions which affect the crop and the difficulty of attain- 
ing any immediate success in the improA emeut of its staple. Ihe Board do not 
doubt that the systematic action now being taken by the Agricultural Depart- 
ments will have an important effect in the improvement of cotton but considei 
that snoh improvement must he slow, and they cannot endorse the view of the 
Association that the superiority of the cotton of Egypt and tbe United States is 
' . duo to the .work of the Agricultural Departments there and not to conditions ol 
. soil and climate. , . 

6. There- are very numerous .varieties of cotton in the Indian Empm 
, . spinning yarns varying ' from under 10'. to over '40*. and as the Associatior 

point out,- it is necessary in the first place to ascertain definitely which cottom 
are suited for cultivation in the several tracts. It is possible that in some 
tracts the substitution of .better Tarieties of cotton may be successfully effected. 
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In others the improvement of the indigenous varieties can only result from 
hybridization and selection of seed. The Board are of opinion tliat the improve- 
ment of Indian cotton has not yet reached the stage at which any improved 
variety can confidently ho recommended for general cultivation and until such 
varieties Lave l3eeu tested with success on Bovemment Experimental Earns, 
it appears to the Board premature to proceed further than to collect and 
distribute to oaltivators superior seed of the existing indigenous varieties. 

7. The measures, which have been and are being tahen, are set fortlx in 
detail in tlie reports which have been, furnished from each Province in the 
appendix to this letter. The Board consider that these reports show the 
urgent need of strengthening the Provincial Bepartmonfs of Agriculture hy 

I the appointment of specialists and subordinates on a scale adequate to deal 
I fully with this important question. In view of the intimate connection of the 
cultivation of cotton witli tlie whole agricultural economy of the country, it is 
undesirable in the opinion of the Board that the expert staff so entertained 
should ho dis-assooiated from general agricultural uork. A separation of the 
cotton staff from the Agricultural Departments would, in the opinion of tho 
Board, ho preiudicial to the success of their worlr. For theso reasons the Boaid 
nVe unnblo to agree ixi tho proposal of the Association for the creation of a 
separate Cotton Department, hut in order to co-ordinate the cotton work 
tliroughont India they -recommend that there should ho appointed to the staff 
of the Inspector General of Agriculture an officer who has had ample' 
o.xperienco of cotton cultivation either in the United States or Egypt. Tlicse 
measures will, if aiijirovcd, have the most far-vcachiug influence, not only on 
the improvement of cotton, but also on the solution of the numerous other 
important agricultural problems, 

8. On a detailed review of the memorial tho Board desire to olTer tho 
following remarks. There is little cvidonco to show that the quality of any 
specific variety of colion has actually deteriorated. In regard to tho special 
case of the Surat and Broach varieties, the assertion is denied hy some of the 
most experienced native merchants of Bombay, and tho fact noted by the Associa- 
tion, that the Surati Broach cotton of tho last year was tho be'^t cotton of that 
class that has been grown for many years, confirms the opinion of tho Board 
that such valuations arc due to seasonal differences. ^ "What is often regarded as 
deterioration of staple is in fact the substitution of hardier varieties with inferior 
lint, which are on tho average more profitable to the cultivator. It is possible 
also that tho deterioration apparent in some cottons exported to England is due 
to intentional admixture hy tlio tiade. It is also reported to the Board that in 
parts of Madras tho mixture of early and late vaTietic>? is dolihoi-atcly grown 
by the cultivator as a safeguard against tho fluctuations of seasons. 

9. In regard to the distribution of selected seed, iho Board aro of opinion 
that the most satisfactory course would bo to await tbe result of tbo experiments 
which have recently been undoitaken on the Experimental harms. At present 
no Provincial Department is in a position to recommend <'onfidenfly any 
improved seed to tlie cultivators for adoption on a commercial scale, 'llie 
method of tho operations in progress i.s described in detail in the note of the 
Deputy Uiioctor for tho Bombay Presidency. In many tracts, houevor, advan- 
tage will result from the oolloction of seed grown by native cultivators, 'which 

f can bo purchased from their fields and distributed hy Government agency, and 
measures to this effect aro in progress. It may ho noted, however, that thceiils 
resulting from ihe public ginneries should not ho over-stated, Cultivators of 
tho best varieties of ootton frequently reserve for their oun sowing a portion of 
the crop which they hand-gin at home, and even in tho gimrorics of some parts 
of India the admixture takes pkoe in the lint after tho seed has been removed. 
Tho Board consider, however, that good will result from the co-operation of tbe 
owners of ginneries in preventing tlie mixing of seed. 

10. Ko improvement can yet bo recommended in the best cultivation of the 
best cotton tracts, but it will be observed in tbo appendix that some Provinces 
are endeavouring to improve practices where tbey are defective. Tlic improve- 
ment of methods of cultivation In largely .an economic quesiiou, dependent on tbe 
resources and character of the cultivator, which are mot susoeptible of drastic 
remedy. 
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/ * 11. Ab rogartlF assistance to culfu'ators, tbe Board note that ilicj'O 

is aln'ody in existence an oxiensivc system ot State n;„‘rieu}tnral toan'^r'^ It is 
uiKlersf-oocI that no sncli as^.lstanco is pren in the United States, and ihe Board , 
are iniable to snggcM any jinprovornunt in the exMin^^ Indirin systomj trliich 
lias reeontiy reccired the most careful .ntication. 

32. jSo efforts ax‘« sj.'arfd to render the eoUetUion of ptafisties anVI estlsnntrs 
of area and ouUxim as complcto as possible. ^ Infonnatioa of the agrienltviral 

]»roNpecb ihvoughoui. tnflia i« published poriodicallv byilKisin'ci’alGox'ernmcnts- 
xind it is .snggesiotl Ibai; existing ) eriodical reports slunild deal more fidjy with 
ilic cotton crop and tlnd a niontbly abstnacl showing the gxsneral condition of it 
sbonlfl be published. 

IJh I'he Board would beg to point out that the question of the extension of 
the area under cotton is eliiflly a tpiost ion of profits and prices, and the yiew 
set forth by the Association in September that Iho present shoringo of cotton is a 
permanent one and that the existing high prices will pi-obably bo maiataiircd 
for many years to come, requires qualilicatioa in consideration of the rcci nt 
reports Of the largo outturn in the United States and (he conscxpient 
fall 01 prices. 

Id.'ffhcrc remains the important rccomincndaiion of the Association ib it, 
Government Seed I'arms should be Ci>iablisbeil throughout all districts udicre 
cotton is grown, on uhich continual selection could be inado year by ye.ir to 
ensure a sup])ly of ibobesfc ])ossiblc seed to untive cultivators. Tiio Board arc 
in accord rvith tliis policy. As to tbo .‘>lcp.s which should be taken to give 
effect toil, they would first remark that having regard to tho experience of the 
past in the selection of indigenous cottons, they consider that improxcniont uill 
be sloxv and will probably irot bo very marked at tire start. At tire present 
time in some tracts where, thf better varieties arc grown, tbo cultivators contin- 
uously pro ctiso soleolion of seed, truiningto Ibc short-stapled i-arieties, atten- 
tion is given to these likewise by good cultivators. Ihc Board considortbat 
off Olds for the improvement of cotton by selection and hybridization should 
cerlainiy be persevered uith and extended. Thcic should be a selection form of 
an adequate size in each repre-sontativo cotton ti act, if such i.s not already in 
existence, and tliis farm, in view of the interests at stake, should be under the 
most cflicicnt management and control. The Board do not consider that a largo 
area is required for the effectual .selection of suitable types of any particular 
variety. The great need is at ])roseni for men. In places where cxlsling farms 
do not pravido -sulTicient land for these selection experiment?, the ncccs.‘-ary 
arrangements should bo made. 

lo. At the present moment there is no improved variety which the Board 
can recommend for distribution. A great deal of preliminary work must be 
done, and this should be undertaken without delay. \Micn an improiemcut has 
resulted from selection or liybridization, the Board agrees that every ende.avonr 
should he made to distiibuto it and to maintain or euhnnee its excellence. 
The means uhicli have been approved for this purpose ineludej— («) tlie 
establishment of demonstration plots; (ft) utilisation of tbo agency of laige 
landoxvners, I)i.strict Hoard Associations and Courts of Urbivds Bstates ; and 
(c) j.ublicatioii of information. In short, the value of the vimoty am be 
demonstrated practically, seed can be issued, iu an appreciable quantity, and 
the ciiltiv.ator can properly^ he left to judge for hbnsolf whether the inipi’oved 
or new variety is one which it will pay him to take up. tl'his method has 
.proved satisfactory with other crops in the past, hut for cotton in particular it 
is essential that the seed of any improved variety should be put out on a large 
scale so that the cultivator may get the benefit of the real value of tho 
improved staple. 

i 16. A qwoposal was made to the Board that seed farms of 6,000 acres 
should, be established in each Piw iuce for the selection and distribution of 
good seed. Brom the point of view of selection, the Board eoasidcr that it 
can bo carried on as effectually on a smaller area, indeed more effectually ns 
regards supervision. Pinm the point of view of quantify of seed for distri- 
bution. the Board cannot express any opinion as to the exact size of tho farm 
which .riiould be established in each particular ease. In considering this 
important question, tho Board desire to point out that the memorial was 
submitted to them after their deliberations had commenced and that they had 



no carefully matured scheme preliminary to the discussion. They .would, 
therefore, prefer not to put forward any such scheme, hut as the GoTernment' 
of India desire to ascertain their definite Tiews, the Board ndth some hesitation 
suggest that the following proposal should he submitted to the Provincial 
Governments concerned for their consideration. Substantial farms (say 1,000 
acres, of which half would he available annually in rotation for cotton) should 
he established for the following purposes : — 

[a) One farm in the Surat-Broach cotton tract of Bombay for the 
improvement of the indigenous variety by selection of seed and 
its distribution. 

(i) One farm in a snitahle irrigated tract of the Punjab for the trial of 
/exotics and for seed distribution. 

[c) One farm in the Central Provinces for the dual purpose of (1) the 
improvement of the coarse jari variety by continuous seed selec- 
tion and distribution, and (2) the improvement of the fine bani 
variety by seed selection mainly to improve the yield, and seed 
disti’ilmtion. 

17. Groat importance is attached by the Board to the co-operation of the 
Irrigation Bepattment, both in furnishing water for the cultivation of irrigated 
cotton at the most suitable season, and at regular intervals ; and also in the 
settlement of favourable rates thereon. There is some hope of the increased 
production of superior varieties of cotton under irrigation, especially in the 
United Provinces, the Punjab and Sind. If this hope is fulfilled, the extension 
of perennial irrigation in Sind would deserve the most careful consideration. 
The improvement of railway communication would also seem to bo of im- 
portance to the extension of the cultivation of cotton in tracts in which such 
cultivation is now limited owing to the difficulties of transport. 

16. Piually the Board have carefully considered the Association’s generous 
offer of financial assistance, but since the Board are not possessed of adminis- 
trative functions they do not feel that they are entitled to comment on the 
subject. 


FOUBTH BAT. 

PUBIICATIONS. 

43. The subject of publications was considered by the Board. Ulr. Moreland’s 
letter on the question of the utility of Experimental Farm reports was read. 
Dr. Leather mentioned certain disadvantages of the reports as at present issued 
and recommended publication in octavo form and a less official style_j_ He con- 
sidered that a separate report on the administrative work might with advantage 
he published, apart from the record of experimental work. 

The Board suggest that separate bulletins should be issued by the Provincial 
Departments of Agriculture dealing w'ith detailed experiments when they 
become sufficiently advanced to yield definite results ,• that an annual adminis- 
trative review of the working of an experimental farm should he issued cither 
as a separate publication or as a part of the Director’s annual report and that a 
separate annual report of ihe experimental work should be issued in octavo' form 
for distribution only to persons interested therein. 

44 . The Board consider that it is desirable to publish an Agricultural Journal 
for the information of tlie agriculturist and the general reader interested in 
agriculture. "With regard to the form of the journal it is considered that it 
should be printed wherever the most satisfactory arrangements can he made 
and _ should be of the highest quality obtainable as far as general get up and 
specially that the illustrations should he the best that can he procured. It 
should issue, quarterly at first, from Pusa, and be edited by a committee of the 
Pusa staff. There should be a free distribution list but the issue free to indivi- 
duals should he carefully controlled, A review of current literature dealing 
with agricultural toiuVs would add to the value of the publication. As regards 
the Agricultural Ledger, it was generally felt that it did not fulfil the require- 
ments of an Agricultural Jornmal of use to the agricultural community. It 
■was of too heterogenous a. description, containing papers relating to vory diverse 
subjects often of interest to the scientist rather than the geueial reader and 
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uisny f>f ivlitch ivcrcj not agTictiXtural af all ; it vra« isot troll got np, tui? aot of 
topiieal interest aiul it foil'nl to resell those for tvhom it would ho of 11 * 50 . 

It tras agrctnl that tho Janrnal catmoi trith adraiitago contain papesN 41 ^, 

of a scientirie or tcchnicai iialurc. I?or the is?»tio of ihopc it h n'ronimeiulod 
that separate Soioiititic l!flemoirs should be siarted. tlhis shotild a]>pear as 
luaterial became arailaljU* from the scientific slaif ai Pu\a ;iud fjom other 
Workers, Tlio recommendations for the puhlisluiij^ and tdiiiiu^ given above 
would apply in this ease also Papers which were umuiicd for h^uo at ihuaj 
or which anight with adrantago bo published elsewhere, would be siabjeet to 
the usual Govorumont rules. To theso gcueral rccoinmcinlations Hr. Podlorj 
Captain Gngc, Dr. Lehiurmn, Hr, 'Mann and sorerai othop scieutifio nieinbers 
of the Board gire their approval. 


MnAJJTJRCS TO IJUTKG THE IlIl'ERTAL ExTERTvS INTO CEOSEU TORCH WITlf 

Provjinoiar BrPARraKRTS or AonTCRnTRUE. 

With regard to ilie important question of inter-communication between 46 
Impoual and Provincial experts and between tho latter, the Board consider that 
in the interests of ogrxciilturc it should be made as free and unrettcrod as possible. 

No definite rules can be laid down, but tlic Board .suggest that actual proposals 
which alfeefc the worhing of tho Dejiartment, such as tho starling of now 
investigations, the introduction or alteration of farm experiments and the like, 
should he the subject of oflioial correspondence addressed to tho Director. All 
other matters of detail connected with lines of work already sanctioned shouhl 
be dealt with direct hetivoon the experts concerned wlio must Iceoj) their Heads 
of Department fully informed of all the work being done. Specimens for 
examination should bo sent direct to tho otfioer concerned, (bo fact being reported 
to tho Director. They also suggest (hat Imperial experts should report to 
Provincial Directors the general results of a tour as soon as it is coraidclcd, it 
being recognized that such reports may on occasion be for tho information of 
tho Provincial Department only, 

Tho training of Provincial Assistants to assist the Imperial exiicrls in .special 47 
branches of worlc such as Entomology is recognized hy the Board us being 
of groat practical utility. In the subjects of Agricultural Ohcniistry and 
Cryptogamic Botany, such assistance is of lesser importance and more difilcult 
of attainment. 

TTie Board consider that .suitable rest-houses both for Eiwopeans and Natives 48, 
of India might with advantage he provided at Experimental Parras where there 
is definite need of them. 

It is the advice of the Board that a lending dopartment should be included 49. 
in tho Library aiTangoments of tho Pusa Institute, for the benefit of ‘workers 
who may wish to consult the literature of tho subject in which they are 
interested. 

jitr.ASRRRS TO RRIKG THE PROVIKCIAL DePARTMEKTS IKTO CLOSER. TOUClt 

WITH Agriculturists. 

I 

The Board is of opinion that an extended use of leaflets on agrioulfnral 
subjects is generally desirable. It is felt that such leaflets to be succcs.sDil 
in reaching their object should be brief, perhaps tiot exceeding a couple of , 
pages, and should contain one definite fact or the description of a single process 
w*liioli it is desirablo that tho ryot should Icnow or adopt, ITith regard to 
vornacnlar Agricultural yiagazmc-s, it is recognized that in many localities these 
are of distinct utility. In others their place may be taken by the employment 
of the vernacubr presc. Each Province must determine according to the local 
conditions which of these channels will most readily reach flic cultivator. 
Prequeur communiques to flic vi’rnacular and Englisli prey's are recognized a*: 
most useful. 

Tlic fonnaiion of District Agricultural Associations is recognized as 51. 
having proved rwefnl in the Central Provinces. In some other Provinces 
there apj-'ears to be an indication that a considerable measure of good will 
result from similar scwiotics. In any case tlic succes-s- or faihirc of these 
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52. 

63. 

54. 

55. 

5b'. 

67. 

58. 


Association depends, to a groat extent, on the co-operation of the right ck» 

""^"^"The establishment by the Prorincial Agricultui'al Departments b] 
Demonstration Parms or pic ts is recognized as honig a most valuable means oi 
brm-ino- l.ome to the cultivator improYcd methods of cultivation or the adran- 
tages oflmproved varieties of crops. No detimic opinion is expressed regarding 
thl nature or management of these plots, ivhich itis felt must depend largely or 
local conditions. Local hearty co-operation is considered essential to then 


success. 

It is considered that Experimental Earms are not alvrays the best places 
for holding- agricultural classes and for the training in_ practical farming oi 
a-riculturists, since the conditions enforced by the experimental nature of the 
work are often of such a nature as to render the practices at such farms inappli. 
cable in ordinary cultivation. Demonstration Earms are however parbicularlj 
suitable for such classes. 

Agricultural shows are considered to afford a useful means of disseminat- 
ing information of value to cultivators, in particnlar whore improved implements 
or practices can he exhibited or superior samples of produce displayed. I'oi 
this pimpose a permanent itinerary nucleus is recognized as a valuable 
adjunct. 

The agency of Court of "Wards Estates can he usefully employed, where 
suitable men are av-'dlahle on the Estates and where action is restricted to prac- 
tices which are consistent with recognized high farming as distinct from purely 
experimental work. 

The Board were informed that in some parts of India more good was 
obtained from interesting and working with small landoivnorstlian large pro. 
prietors. Local conditions must, however, he considered in judging to what ex- 
tent any particular class of agriculturists is likely to he of assistance. 

The Board is of opinion that every effort siiould bo made to induce 
cultivators to visits Experimental and Demonstration Earms. 

It is recognized by the Board that the plan of seed distribution adopted 
in the United Provinces has been a definite success and has resulted, in addition 
to its immediate advantages, in bringing the Department of Agriculturo into 
close touch with local cultivators in the areas in which the seed has been distri- 
buted. 


AGKIOULTtIRAL EdTJOATION. 

59 , _ The question of Agricultural Education was considered by I lie Board, upon 
which subject Mr. Pedler, Director of Public Instruction, Jicngal, addressed 
the meeting. The Board desire to place on record their opinion that it is of tlic 
greatest importance that full effect should be given to the policy laid down in 
paragraph 2 L of the Besolution on Indian Educational Policy issued by the 
Governor General in Council in March 1904, in regard to the principles of 
education in rural schools, for with that policy is hound up the future of Didian 
agricultine, 

60. . . enquired what provision could he made at Pusa for pro- 

viding ^ trained inductors to teach in training schools the right methods of 
imparting these principles of education. The Board consider that as Pusa is 
piimarily a Research Institute, the present scheme does not admit of teaching a 
large number of such masters. The requirements of Bengal in so far as the 
training of masters for the higher grade training schools (wliich are few in 
number) can probably he met at Pusa. They have no remarks to oiler wnth 
regard to the training generally of the lower grade training school masters and 
of the masters of village schools. 

gi ^ regard to the training of Earm Overseers, jMr. Coventry reported 
that he could take a limited number of men at Pusa. In vnow oi tlio ui’geni 
need of trained Overseers, it was considered that each Province sliouhl utilise 
to the utmost any facilities for such training in their Experimental Faims. 
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rirTH j)Ay, 

rCECEAPir or SdEKTlTIC Appahatds and Stoecs. 

Mr, Titor^laEd In'OEglt up ior the Board's conihloTation the GoTera- 
meaf rule? Tcgardiug the purchase of Baiojjcaa stores by Govcnimcnt officers 
and OiTered some Euggestions for their uiodificatioii in the caEO of the Scientific 
Officers of the soTCi-al AgrlcnUnral Departnicats in India. He pointed ont 
the IneoHVonif'nces ntfcndatit on delay in obtaining iustrmnents chemicals and 
other ’materitfis Tcqnired by these officers and mentioned that iiidcn is supplied 
bv him -Nvere received after delays as follows : — indent of 21st duly 1002, com- 
pleted by 0th dune 1003 j indent oflsj .1 vine 1003, recoii'cd. by i)th Bebrnar}" 
1901; Indent of 20ih June lOOd, not yel recciTcd. In sovcral cases the mate- 
rials recoived had to bo returned. On the other hand, an indent mnclc direct to 
the matnifacturors with the permission of Government on 2nd .luly 1903 was 
received on ihc Cth October 1 903. /\sihe result of these delays it hccamc 
nceciGaiy to maintain an c.vcess of stock over u hat was actually required, 
Whero material was not ordered direct from the marntfaetturer the danger of 
getting an arlielo differing from that ordered was increased. Dr, Leather 
inentioued sCYcral instances in uhicli indents were completed within 3 or d 
months when dealing direct uith manufackirers. Several of the scientific 
niomhors of the jBoard.endorsed Mr. ilorcland’s remarks. 

Ihc Board consider that soientific officers of the Dcpaitmcnt of Agrioul- 
inre might uiih advantage he permitted to indent direct on the dealers ; that 
the danger of abuse in the case of these officers is slight since scientific mate- 
rial is usually purediascd by catalogue, hut that if abuse be fcaicd, copies of 
the indent might where required be fvumished for the inspection of the India 
Office. 


G2. 




APPENDIX A. 


The Jute Crop of JBengal. 

oi'der to give some idea of the extent of tlio jute industry in Bengal, 
the following figures may be useful 

The area under jute in 1904i was 2,860,000 acres, of which V50,000 acres 
are in Mymensingh and' 4.00,000 in Rungporo. The normal yield may he 
taken at 16 maunds per acre and the price at R6 per maund, so that the annual 
yield may amount to nearly 1,600,000 (sixteen hundred thousand) tons, and 
the value to over £14,000,000. The area under jute cultivation has increased 
by 26 per cent, during the last ten years. 

There are practically only two kinds of jute grown, viii.x — Corchorus 
Oapsularis and Coi'chorus Olitorius. 0. Oapsularis stands water-logging better 
than. C. Olitorius, and so the former is found in the low-lying lands, while the 
latter grows in tlie higher lands, especially where the soil is heavy. It is said 
that the fibre of C. Olitorius is coarser than that of 0, Oapsularis; but there 
does not appear to be conclusive evidence on this point. ^ 

, Practically the whole of the land under jute in Bengal is alluvial, being part 
of the Indo-Gangetio plain. Some of the lauds are high, e.g., in Mymensingh, 
and some are low, c.g., in Serajgunj. The lower lands are inundated annually 
during the rainy season by the rivers Ganges and Brahmaputra, np to a 
depth of 6 feet or more. They thus reeoivo a yearly deposit of silt, which 
must tend to koop the soil in a fertile condition. 

The rainfall is heavy over the whole of the jute-growing area, being from 
60—70 in. per annum, and during the growing season, viz., from April to 
August, the temperature is high, a hot moist atmos})here being the result. 

Altogether there are considerable differences in the textures of the soils 
upon which jute is grown, some being moderately coarse sand and others 
exceedingly line silt : yet, there is no land in the jute districts of a gravelly or 
TOoky nature. Tlie genoi-al opinion, based on obsorvatiou, is that tlio best jute 
is obtained from the hca/ier soils and that tho fibre produced on sandy land is 
apt to become coarse and stunted. 

I have not visited either Madras, Bombay or Burma, and so I cannot 
say whether or not jute cultivation would bo likely to be successful iu these 
places. 

The present research work was started in consequence of complaints of 
the deterioration of jute fibre during recent years ; and live possible causes of 
deterioration have been put forward, viz .-. — 

1. The almost universal practice of wetting tho fibre and adding 

sand to increase its w’eight before bringing it into the market. 

2. The lands growing jute are becoming exhausted owing to insuffi- 

cient manuring and lack of application of the principle of rota- 
tion of crops. 

3. Lands not suited to the growth of jute and producing inferior fibre 

have been brought into cultivation. 

4. Scarcity of water suitable for rotting purposes. 

6. Want of oaro in seed selection, methods of sowing, etc. 

The first four of these possible causes indicate roughly the liues on which 
it is proposed to conduct a scientific enquiry iuto the question of deterioration. 
The fifth cause must, of course, be left for the experimental farms to 
investigate. 

With regard to cause (1), a Bill to prevent fraudulent adulteration of 
jute is now under the consideration of the Bengal Chamber of Commerce. 

I have estimated the moisture in a number of samples of wut and dry jute, 
some at least of w'hich have been found to contain over 50 per cent, of water. 
Good dry samples pn the other hand have been found to contain only 
10 — 18 per cent, of water under the some atmospheric conditions. Of course, 
at this time of year (January) the moisture absorbed from the air is less than 
from the almost saturated atmosphere of tho rainy season ; hut it is not pro- 
bable that, even with a saturated atmosphere at 90°!'., the amount of moisture 



fitsorbed by a sample of jute would ever be much more than 20 per coni 
Experiments will be made to determine accurately tbe maximum amount of 
moisiure wbioli a sample of jute is capable of absorbing from a saturated 
atmospbero at a high temperature. 

With regard to the question of exhaustion of lands, it is hoped that a 
series of physical and chemical analj'ses of jute-growing soils will give some 
definite evidence. If it is a fact that some lands are becoming exhausted, they 
must either be manured, or the land must be renovated by rotation. Manur- 
ing is expensive, and it is doubtful if, owing to the low price of jute, it would 
be profitable to apply mineral manures in sufficient quantity. Rotation of crops 
would tend to reduce the average output, and thus, in order to keep up the 
supply, new areas would bavc to be brought into cultivation. ^ . 

The retting process is a very large question, hut bacteriological experi- 
ments indicate the possibility of reducing the time of steeping very considerably 
by tbe use of dilute salt solutions containing phosphate and ammonia. If the 
fibre produced by hastening the rotting in this way is sufficiently superior to 
that obtained by tbe ordinary process to pay for the extra cost of its production, 
then, of course, it would be profitable to produce the superior fibre on a com- 
mercial scale. Owing, however, to the relatively small differences between tbe 
prices of good and inferior jute, it is difficult to make a definite statement on 
this point until further experiments have been completed. 

Some work has to be done on the manurial value of the silt annually 
deposited by the rivers on low-lying jnto lands, and a great deal of work has also 
to be done in comparing the chemical and physical properties of fibres from 
different districts and from different varieties of plants. 

The experiments above suggested require the continuous work of a whole- 
time chemist extending over several years. 

ROBERT J. EINLOW, 

Special Jute Haiperl to the Bengal Government, 
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APPENDIX B. 

Notes on tee extension and improvement op Indian Cotton, 

BomJjay. 

The Bombay Presidency, inclnding Native States, has some five million 
acres under cotton and produces approximately one million halos or one-third 
of the total outturn of India. The cotton areas fall into iive sub-divisions : — 
(1) Sur5t and Broach ; (2) Dharwar, aud the Southern Marat ha Country; 

(3) Khandesh ; (4) Gujarat aud Kathiawar; and (6) Sind, 

2. This is the fifth season in which cotton experiments are in progress in 
the Bombay Presideucy. They were begun in 1900 on the Poona Farms by 
Mr. Mollison for the purposes of conducting hybridization and'hotanical 
investigation under the charge of the Professor of Botany at Poona, Poona 
not being situated in a cotton tract, the work was transferred two years after 
to the Surat Farm and is there extensively carried on under the charge of 
Mr. Fletchor, the Deputy Director of Agriculture. 

3, In 1903 a new farm was started at Dharwav for tlic investigation of 
the cotton of that tract and has been oultiv.a ted in tlio current season 1904. 

. At the same time cotton experiments were commenced in Sind with a view to 
the introduction of Egyptian and American varieties, aud the first year’s 
experiments have been remarkably successful. A farm is now being established 
on the Jamrao Canal in Sind. In regard to Khandesh, experiments have been 
carried on locally for two years on 2 ')lots of land temporarily leased, and proposals 
are now before Government for the establishment of a perinanent farm in tliat 
area. In regard to Gujarat, experiments have been made on small ifiots in the 
Aliinedabad jOistrict which are being continued aud have been commenced on 
the new farm which has been established at Nariad in the Kaira District since 
il903. Thus each separate cotton tract of the Bombay Presidency is now being 
served by a separate farm on which special attention is being given to the 
improvement of cotton. TIio Deputy Director, Mr. Eletcber, supplies tho 
following account of the operations which are in progress. 

n. S. LAWEENCE, 

Director of Land Dcoords and Agriculture, 
Bombay. 

The chief cotton-growing areas in the Bombay Presidency are (1) Tlio 
Ahmedabad District ; (2) the Surat and Broach districts ; (3) Khandesh ; 

(4) the Ahmednagar and Sholapur districts ; and (5) the Southern Maratha 
Country. 

In the Ahmedabad District there are three varieties of cotton grown, vie., 
Eozi, "Wagad and Lalio. The former is perennial and tho latter two are grown 
as pure crops in separate tracts, accidental mixture occurring only where these 
tracts adjoin. In the Surat and Broach districts the principal variety is the 
Surtee-Broach, Goghari being grown in a few villages only. In Khandesh the 
variety of the same name is grown, while in tho Ahmednagar and Sholapur 
districts this variety is put on the market under the name of Barsce, etc. In 
the Soutliorn Maratha Country two varieties are grown, »»r., Kumpta and 
Dharwar American. There is little admixture except where the tracts growing 
the two varieties adjoin. 

The work of improving these varieties is proceeding along the following 
five lines : — 

(а) Selection of individual plants, some for quality of fibre, others 

for largeness of yield, from the cotton crops on the farms. 

(5) Crossing of one indigenous variety with itself or with a second 
indigenous variety. 

(б) Crossing of indigenous varieties with exotics, 

{d) Introduction of exdtic varieties to he grown as field crops, 

(e) Distribution of sound and pure seejl to cultivators. 

3500 R. 3c A. D, 
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(«) Selecfioii of individual pjanis. — ^Tbis lias been necessarily confined 
until tbe present season to the Surtoe-Broacb variety, since only in tbe district 
growing this variely Las a cotton-growing farm been hitherto available. Owing 
to a succession of bad seasons no marked advance has been made, but a more 
vigorous method is now being used, and given average seasons, definite improve- 
ment must follow. This selection in the current season has heen extended to all 
the cotton-growing Government farms in the Presidency and will he continued. 
As soon as an increased staff is available, the process of selection will bo 
extended to tbe fields of cultivators with a view to obtaining more rapidly a 
workable quantity of seed of an improved type. 

(5) Crossing of indigenous variefies inter se ) TlieRn 
(c) Ditto ditto ditto with exotics, j 


lines^of work 


were commenced in 1901. Last season a very rigorous selection of the hybrids 
so far obtained was for the first time made and this was done from two points 
of view, vis, : — (1) iminoveraent of the quality of the fibre. (2) improvement 
of the largeness of yield. With regard to Iho former, several of the many 
hundreds of crosses intended for growth in the Surat District shewed an 
improvement of 10 per cent, over iho local variety ; with regard to tlio latter, 
a cross between tl%two local varieties of the Dharwar District (Kumpta and 
Dharwar American) has shown this season a marked superiority over both 
parents. These types require “fixing,” a process that will take two or throe 
years further selection. 

(d) Introduction of exotic cottons, — During the past season American 
varieties have been grown from freshly imported seed on Iho Dharwar Farm 
and American and Egyptian varieties on tho Dlioro Nnro (Sind) Farm. Both 
give promise of valuable results, one of the Egyptian varieties on the Dhoro 
Naro farm having yielded about COO lbs. of ginned fibre per acre over an 
unmanuvod area of hetAveen three and four acres. The Egyptian plants on this 
farm have been envofully watched throughout tho period of their growth, and 
tho course of their doA'olopment corresponds exactly with that of tho same 
varieties when grown in Egypt. This is a very promising feature and justifioB 
the expectation that it deterioration occurs at all, its course uill not bo rapid. 
It is not proposed to introduce exotics into parts of the Presidency othrr Ilian 
the Dharwar' district and the perennially irrigated tracts of Sind, since in 
these districts alone doos tho water supply, in tho one case from rainfpll and in 
the other from irrigation canals, extend over a sufficiently long period of tho 
year for tho growth of long-stapled annual varieties, 

(c) listrihution of sound seed to cultivators, — In accordance with tho 
orders of the Government ot India arrangements have heen made to secure and 
distribute pure seed of four of the seven principal varieties grown in tho Pre- 
sidency, vis : — 


(i) Dbunv.ir Aniericnn 

(ii) Kumptii . 

(lii) L.ilio . , 

(iv) ‘Wiig.id , 


1 

} 


DhArwnr District. 

Abmcdahad Distiiot. 


In the case of the Surteo-Bronch, Goghnri and Khandesh variclies, no 
action lias been taken, because as far as is known the two former varictios are 
grown as pure crops in their respective districts, while 1 ho last named (Khandesh) 
variety is probably incapable of improvoment by this method. 


F. FLETCnEE, 

Deputy Director of Agriculture, Bomlay, 


JJniUd Provinces. 

(a) Botanical excuninaiion and classification of existing varieties , — 
Specimens of all known varieties have recently been supplied to the Inspector 
General of Agriculture at his request ; -and it is understood that they are being 
classified under his orders, 
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(5) Provision of good seed of the mHeties orclinanly Individual 

selection carried out over a prolonged period, combined witb expensive cultiva- 
tion, has given a slightly better cotton than what is grown in the country round 
Oawnpore ; the apparent improvement is due, in all probability, mainly to the 
carolnl methods of cultivation and quality of the land which we have used, 
and there is no prospect of its maintenence in the soils ordinarily devoted to 
the crop. If then this result only has been obtained by individual selection, 
there is in these provinces no prospect of material improvement from the 
imperfect and generalised methods of selection recommended by the Govern- 
ment of India, which are suitable only where tho cotton is fairly good to start 
with* These mobbods of selection are, however, being followed with the 
idea that .possibly further deterioration may bo prevented in the tracts where 
tho selected seed is distributed. 

(c) Introduction of better varieties and improved methods of culiiva’ , 
Vion.— American cotton, acclimatized at Cawnpore during the last ten to 
fifteen years, though not so good as in the country of its origin, has undev good 
cultivation retained much of its character and length of staple, which has not 
show'n any sign Of progressive deterioration for some years past. A few culti- 
vators about Cawnporo are taking an interest in this variety and will give it a 
trial if prices remain at their recent leVel ; and wo have sifecient experience 
to justify us in distributing it in our own neighbourhood, but not elsewhere. 
Tlio question whether cultivators will attempt to cope with the insect pests 
which this cotton undoubtedly attracts can bo determined only by experience. 
Very many varieties of cotton, including Indian, American and Egyptian, 
have been tried in the past and found unsuitable to our conditions, or at 
least have shown themselves much loss suitahlo than the acclimatized variety 
referred to above. TFe are prepared to try during the next season any varieties 
that are suggested, which have not already been discarded on sniliciont 
grounds; bub wo are ourselves unable to suggest any fresh varieties for trial. 
Hybridization with tlie American varieties growing on the farm has uniformly 
failed to produce any effect ; tho Economic Botanist will endeavour to 
produce hybrids with any varieties w'here there appears to be a chance of 
success. The methods of cultivation recommended by the Inspector General 
are under trial. 

W. H. MORELAND, 

Director of Land Records and Agriculture, 

United Provinces. 


, ‘ Bengal. 

(a) Botanical eceaminalion and claasificalion. — "Nothing has been done in 
Bengal regarding tho botanical examination and classification of existing 
varieties. This worlc is in tho liands of the Inspector General of Agriculture. 

(i) Improved varieties and improved methods of cultivation. — Last year 
the Inspector General of Agriculturo sent small quantities of Egyptian and 
American varieties for experiment on tho farms. Tho seed was sown at Dum- 
raon and Sripur Earms by a drill under fbe supervision of a Gujarati cultivator. 

' Seed was also distributed by the Inspector General of Agriculture to jdantors in 
Behar. The experiment is not likely to be a success because the sowing was 
very late (in May and June) and untimely rainfall damaged the crop ospecially 
at Dumraon. The oxporimentB will be continued on a small scale in the 
Government Eorms and it is understood that tlioy will bo continued by tho 
Behar planters. No oxperimonls have been made in tho way of seed soleotion 
or of hybridization owing to want of expert direction. 

Generally speaking, in Bengal, cotton is not a field crop ; it is grown for tho 
most part in homesteads and as a mixed crop together with arhar (pigeon pea) 
and castor. It is necessary, therefore, for iho Dejiartment to determine whether 
it cah bo Buccessfully grown as a field crop before inducing cultivators to grow 
it as such. This suggestion is in accordanco with tho views of tho Board 
expressed in its first resolution on this subject. 

(«) Brovision of good seed of the varieties ordinarily grown. — At a 
Meeting of the Provincial Agricultural Association this question was considered. 
It was resolved to start seed selection in a small way and to repeat tbo experjf 
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ments at tho same centres for several years. Government has accordingly 
sanctioned four centres for work on tbe collection and selection of seed of the 
best indigenous varieties. The centres selected are Maninrpur (Durbbanga), 
Sripur (Saran), Cuttack and Purulia (Manbbum). The best local varieties arc 
found within reach of these centres. 

Mamarjjw ’, — The experiment, the cost of which is to be borne by Govern-, 
ment, is being undertaken by Messrs. Sbaw, "Wallace & Co. It is proposed 
to select tbe growing plants in tbe field from which seed will be reserved. 
Plants will be selected for such qualities, e.ff., length of staple or proliGc yields, 
as tbe Board may advise. The ginning will bo done by band and only seed of 
tbe best specimens retained. A history of the crop, conditions of tho season and 
the like will be kept for each variety. Next year it is proposed to 'distribute 
this seed to cultivators of the same locality on condition of return from the 
crop they grow of the same quantity of seed plus 26 per cent. It is proposed, 
to repeat this experiment for several years until tbe superiority of tbe local 
types is assured. It is then proposed to open seed godowns and to sell selected 
seeds at cast rates. 

In tbe other centres (but on a much smaller scale) similar experiments 
will be conducted |y|ndor the control of the Superintendents of the Cuttack and 
Sripur Ifarms, and m tbe case of Manbbum by an Overseer of the 33ppartmcnt. 

It is proposed to collect seed also of tree cottons in order to conduct some 
experiments in tbe Dacca District and to provide for indents for tree cotton 
seed from other provinces. 

Letters have been addressed to the principal mill-owners in Bengal with 
reference to the ginning without discrimination of all cottons sent to their mills. 
One or two have promised to set apart specially fine lots to be separately ginuDd 
with a view to avoiding damage to the seed and to making a report to tho 
Department of tbe history of these cottons. They will also su 2 )ply samples of 
the lint and sell seed at cost price plus the cost of separate treatment. 

Tho best local variety known in Bengal is tho " Ifnri JCapas ” which is said 
to yield in Manhhum an homestead lands 400 lbs. cleaned lint per acre. Special 
paius will bo taken to select seed of tins variety both for distribution in Bengal 
and to other Provinces. Tbe Department is also willing to undertake in its 
farms experiments on a small scale in any varieties which may bo sent to It 
from other Provinoeg. 

S. L. MADDOX, 

Director of Land J^ccords and Agriculture, 

Bengal, 


Madras. 

In Madras there are four separate areasin which distinct varictips of cotton, 
from a commercial point of view, are produced and in one of these there are 
three different sorts of cotton grown. Of these areas, that wlicro “ Salems are 
produced is not at present provided for at nil, nor is that where " Cocanadas” 
are grown. In tbe former area, Ihoro is not only a valuable annual sort 
grown, but a perennial cotton and also tho Bourbon cotton, whicli is a relic of 
an introduction of 80 years ago. 

In tbe areas where tbe two commercial varieties known as Tinnics and 
Westerns are produced, the work proceeding on the existing experimental 
farms is tbe selection of seed from plants true to type and endeavours, bv 
cross-breeding inter se, to increase the vigour of tbe plants. In tbe case o'f 
Pinnies, it is clear that there arc two types of cotton commonly .grown, and 
these are uniformly sown mixed because one yields bettor under rather 
different seasonal circumstances than tbe other. The degree of mixture varies, 
and the first problem is to prove whether separation would bo more profitable 
than mixture. The dealer and manufacturer would prefer separation, but it 
is not known what inducement he would offer to secure this. In tho case of 
Westerns, tbe existing bazar seed is greatly mixed, owing largely, I believe, to 
misdirected efforts to introduce other sorts into tbe area. The problem is to 
decide which of the local J avari types of cotton is the most suitable. These 
vary (1) in colour, (?) staple and texture, and (3) as to seed. 
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- Of the latter there is a clean seeded sort which, from (he feeding poini 
of Tiew, is specially valuable. Besides this a second type, found chiefly on 
the light soils— Yenapaiti — is being grown and of this also there is more tlian 
one variety as to colour of the lint, and the same question has to be settled. 
This year’s sowings with Westerns are not likely to yield much useful result 
as the season has been very unfortunate and it may only he possible to secure 
seed for next year. 

As to Tinnies, the prospects of the crop are much better and the experi- 
mental crops now growing may go some way to answer the question stated 
above. Here it is anticipated that a good, deal of cross-breeding on the lines 
mentioned may prove possible, hut until I see the crops again I cannot say 
exactly how far this can he carried out. In both oases and as far as possible, 
selection of seed will be proceeded with. 

As to the question of the general selection of seed during the current 
season nothing definite has yet been decided, on, and as far as certain parts of 
the Presidency are concerned, the crop will he so bad as to make it practically 
useless to attempt anything. Little will he possible during the current official 
year as the picking season is later, ily proposals are to concentrate all 
available hands on the work in different tracts successively and after choosing 
fields to set them to select as much Jeapas as possible from the best plants, 
these hapas to be carefully examined and sorted and then ginned and the seed 
sold later on to growers. 

0. BENSON, 

Deputy Director of Agrietdture, Madras, 


Burma. 

The development or improvement of cotton in Burma has not been 
attempted on serious scientific lines. Casual experiments have in the past been 
made with exotic varieties like Sea-Island and Egj^ptian, but wthont any great 
measure of success. Buring the present year further experiments arc being 
tried, and those from which the most useful results are anticipated are being 
carried out under careful European supervision in the compound of Messrs. 
Einlay, ‘Elemiug & Oo. (the Burma Cotton Company) at Myingyan. Their 
plot practically meets all the requirements of an experimental farm and more 
valuable results are anticipated there than from all the haphazard ellorts of 
the past, ^ 

There are two main problems with regard to cotton in Burma, The first is 
increase of area and the second is improvement of staple. The first must be left 
largely to the natural trend of cultivation, but it is fairly certain that the high 
cost of labour will always be a serious handicap to development on a largo 
scale. 

As regards improvement of staple, measures are being taken to carry out 
the orders of the Government of India for the selection of seed. In the absence 
of a separate Agricultural Department, this has been done through the agency 
of the Deputy Commissioners of the principal cotton-growing districts working 
through the Land Records Stall ; and the grant of Bs. 6,000 has been distributed 
amongst five districts proportionately to their importance as cotton producers. 
Owing, however, to the late receipt of tho orders on the subject and the fact 
that in Burma most of tho crop is sold to the large ginning mills even before 
it is picked, no great measure of success is anticipated this year. In fact only 
two out of the five prinoipal eotton-growing districts addressed in the matter 
hold out any hope of being able to carry out the scheme. The value of careful 
selection of seed has, however, been brought before the notice of all the 
principal mills by circular letters and it is believed that they are now fully 
alive to the importance of the subject. The healthy stimulus of competition 
is undoubtedly exercising a beneficial effect on tbe whole industry. 

As regards long staple Pernambuco Tree cotton, an examination of local 
conditions and an enquiry into the possibility of extended cultivation will he 
• made during the present season. So far the crop has not been grown on any 
large scale but arrangements have been made for considerable supplies of seed 
to persons interested in the cultivation in the Tenasserim Division. Experiments 
aie also being carried on by the Burma Cotton Company at Myingyan. On 

8660 11. &A.^D. 
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{ho results of these cxperiineDts which will he closely watchecl, the Departmeni 
will he able to decide whether the extension of this crop should he encouraged 
and to doTise a scheme for its systematic development. 

J. JIAOKENNA, 

Director of Land Jh’cords and Agriculture, 

Durm<i. 


Dmjah. 

1. Punjab cotton is of the low grade known commercially as Eengals. 
In this connection, the Province divides itself into two well-defined tracts. 
In the Delhi Division the greater part of the cotton area is unirrigateA The 
crop is sown with the arrival of the monsoon in about June or July and is about 
six months on the ground. In tho Lahore and Jlultan Divisions cotton is 
almost entirely an irrigated crop sown in April and May and maturing in from 
seven to eiglit months. In the Jullundur Division, wdiioh lies between those two 
tracts? we find both systems in vogue. A few varieties, as for example, those 
grown in flissdr, Palwal, Dora Ghazi Khan and Lahore, aro better than tho 
others, their superiority consisting chiefly in tho higlier proportion of lint to 
seed. Peshdwar is apparently tho only district in Northern India wAere a 
fair staple is produced which can spin up to 20's. Bui tho proportion of fibre and 
tlie yield per acre are small. 

'2. In the past, efforts have been made from time to time to intro- 
duce exotics including American, Egyptian, 
Early oiTorta ta acclimatise exotics in the jfankin and Bombay Varieties, But, in 

the total ahsenco of experimental farms, 
and of an Agricultural Department, except for a Director of Agriculture, it is 
not surprising that failure has had to he recorded on every occasion. Apart from 
trials at tho Agri-Uortioultural Gardens, Lahore, tho method adopted was the 
distribution of seed to cultivators, wlio, as a rule, took no interest in tho matter. 
These failures, although they raise a presumption against exotics, cannot, in 
these circumstances, be regarded as conclusive proof that the varieties intro- 
duced were unsuitable to the Punjab soil and oHmate. A point which cannot 
ho insisted on too strongly is that no exotic can he held to have had a fair trial 
until it has been grown with tho care and attention which it is acoustoraed to. 
I doubt if any of these varieties ever received the treatment which it required, 
including sowing in rows or ridges at mdo intorvaTs in well prepared soils, 
manuring, thinning, topping, weeding and frequent watering. 

3. In consequence of the favourable prices which have obtained for some 
ExpoDBion ot cotton oniuTntion iu recent years, inci'cascd attention hos been directed 

to cotton. Tho area has almost doubled 
in the last decade and now exceeds a million acres annually. A further 
impetus has been given by the establishment of ginning mills in all directions, 
affording facilities for marketing. But the influence of ginning mills has, in 
one respect, proved to ho directly prejudicial. All pickings, early, middle and 
late, of good and had varieties alike, are ginned together. IKis mi.xed seed 
being issued in large quantities to tho cultivators, the result is a steady 
deterioration. Ihe more intelligent cultivators select and gin their own seed 
cotton, but these, although they aro increasing in numbers, are in a minority. 
Some good practical work has been done in several districts towards the selec- 
tion and adoption of those indigenous varieties which aro tho hardiest and 
most prolific, and which Sihow the highest percentage of lint to seed. 

4-. The only exotiespf which any traces remain in the Province ate what 
JPunjai Xarma, \ ^*^6 knowii OS Narma and Khdjd. Marma 

\ is the descendant of the Upland American 
cotton seed distributed some 20 years ago through this office. It is very rarely 
gi'own as a separate crop, hut U few plants are to he found in most fields in the 
Central Punjab, Although the lint has deteriorated, it is still finer, softer 
and longer than that of the indigenous varieties, and is probably about equal 
to D/iarwar cotton which is als^, an acclimatised American, I hcliove that 
Jsarma is occasionally to ho found in small plots gxo'ivn for local consumption— 
a garment mado of it being prized for its softness. No care whatever having 




,beeu bestowed on this cbttoiik. the fact that it has sumved . and' holds its own - 
in the field side by side with indisrenous cottons leads to the inference that 
the Punjab climate is hot unfavourable. . , . ■ 

. . 5. .'iT/iaH dr ‘‘Nanldh” cotton has a. history somewhat’ similar to iVhrwa. . 

' , hVntin orM-; cotton.- It was imported '■ from China, in the hope 

^ that it would be , of value in, the .manu- 
facture of drill, The fibre ndien- tried was so weak that it was useless 

for this purpose,. But stray plants are still to be found and patcbes of it are 
sometimes grown. I have recently , seen some of these in the i^mbala District, 
andalsoshawls.manufaofcured from the. produce. 

' / ' ' ■ ir.n.a, .( ; - ®-, 'll''™ .'‘PP™ be three; reoogmscd 

. .. methods of improvement : — ' , 

‘ CO ,hy the introduction of suitable' exotics ; ‘ ' , ’ ' 

{ii) by selection from indigenous varieties 

(m). by hybridisation. ' ■ 

^ The last, which may perhaps be the most promising, must at present be 
dismissed with the remark that an expert is required to carry the process .to a 
conclusion. Our Agricultural staff have crossed a number of varieties, but the 
essential operations of choosing and fixing a type from.among the mixed hybrid 
■^progeny are naturally beyond them. 

7. In 1902, as already reported, the Inspector General of Agriculture 

' ' Tr-mld ^ith Amoricnn eottona in 1902 and 1903 . ^^^eral American cottons at Hissar, 

where be was impressed with their healthy 
appearance. These included newly imported varieties and some which had 
been acclimatised with much care at the Cawnpore Experimental Station. 
These experiments w'ere transferred to Lyallpur in 1903. In addition, in 1903, 
half an acre was sown with. Narnia which was collected for me by Messrs, 
Mela Ram, Cotton Spinners of Lahore. Narma, sown on May the 2nd, gave 
, an outturn of 676 lbs. per acre, and a percentage of 33 per cent, of lint. The 
yield was as heavy as that of the best local varieties. Cawnpore Aoclimatised, 
sown on April the 4.'th, gave an outturn of 679 lbs. per acre, but sown on May 
the 5tli,' fell to 315 Ihs. per acre. The proportion of lint was in each case 34i 
per cent. JPmjab Narnia was tried in my office garden and in the Agri- 
Horticultural Gardens, and in both cases showed a luxuriant growth and bore 
■ well, although the plants suffered from being planted too close together and 
from not being topped. The outturn on J of an acre in the Lahore Gardens, 
sown on the dith of May, -was at the rate of 608 lbs. per acre, the percentage of 
lint being 33, The newly imported varieties were received late and were 
only sown at Lyallpur on May the I5th. The outturns were insignificant, but 
those plants which came to maturity were healthy. If allowance be made for 
inexperience in treating these varieties, the results are encouraging and some 
useful lessons were learnt as to their cultivation. 


8. In the spring of this year, at the suggestion of Mr. Mollison, a more 
/ . ambitious experiment was tried with exo- 

morioiin oo ons in . Jhelum and Ciiendb Colonies. 


. Some acres wwe sown in the farms at Lyallpur and Sargodba and, in addition, 
five grantees at Lyallpur and four at Sargodha each provided four or five acres, a 
guarantee being given against loss. Sowings -were made in April and early May. 
Two two-coulter drills sowing in rows feet apart were kindly supplied by 
Mr; Mollison from Gujarat, with two jrairs of bullocks and two trained culti- 
vators. The operations, have been in charge of M. Ijaz Hosain, Agricultural 
Assistant; .The varieties sown wore American Acclimatised, including Narma, 

. Cawnpore and D/tar war, newly imported Americans, MigypUans, and Bomhays, 

■ I visited all the plots except two early in November. All the acclimatised 
i Americans have done well. Tlie newly imported Americans germinated less 
- evenly but are promising. The Ngypiians and Bomhays will- probably give an 
insignificanl outturn, or none at all. At the time of my visit, the cold was 
already beginning to arrest their development. As pickings are still in progress, 

, tlie results can only be described in general terms, It is also impossible, with 
' an uncertain crop like cotton, to base deductions on the observations of two or 
three years. But ■we have undoubtedly good reason to persevere with the 
American ■varieties. The Cawnpore experiments have already established that 
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they can be grown in Norlbern India and tbe problem to be solved is, can they 
be grown in the Punjab as a remunerative crop ? The answer was, I believe, 
considered to be in the negative in the United Provinces. Perhaps, the drier 
•climate of the Central and South-West Punjab may he more favourable. In 
any case, no dilEoulty is anticipated in getting some 700 acres sown nest year 
as a speculation hy those colonists who provided plots this year, or who saw the 
crops on the ground, I'hese men will be hronglit into correspondence ■with 
the local spinners and other buyers. The quantity of cotton produced will be 
enough to command a fair market price. Should the venture turn out suffi- 
ciently profitable, further trials and perhaps a considerable extension of cultiva- 
tion would be assured. It will be necessary to address the Irrigation Depart- 
ment with a view to the grant of facilities for fortnightly Avnterings. 

9. Selection from indigenous varieties is an extremely slow method of 

Improvement bj soioeHon. improvement. The result of several years* 

work at Oawnpore is practically ml. Hybri- 
disation would sliortentbe process, but we are not in a position to do this at pre- 
sent. Selection is receiving duo attention at the Lyallpur Parm, the best local 
varieties having been collected there, and pickings being made from the best 
plants. At the instance of the Government of India, however; who have 
-placed Rs. 5,000 .at our disposal, the Local Government providing another 
Rs. 5,000, measures have been initiated towards checking the deterioration of 
seed and mixing of varieties consoqnont on the establishment of ginning mills. 
Seed of the best varieties, and of the best pickintrs, is being selected pure in the 
Lahore, Gurgdon, Hissar and Dera Ghdsii Khan Districts and in the Lyallpur 
Colony. If care is taken, there may in about tliree or four years’ time bo an 
-enormous quantity of seed available from this selected seed. The policy 
adopted has been to make .a tborougli selection in the first instance and to onlv 
■employ men who are willing to take trouble. This will in the end give the 
best results. The quantity of the seed can bo increased at a very rapid rate 
each year. The Agency employed is that of prominent cultivators who take 
an interest in seed selection. 

10. Selected sued is being band-ginned as a precaution. But in a year 

Selection ofcced by ginning-mill proprictora. quantldcs 

_ , , ‘ of 111 tins way will be prohibitive. 

I hope that the owners of ginning mills wijl then come forward and co-operate 
and that, once having made a start, they will endeavour to maintain the general 
quality of the local produce. The delerior.ition of seed has bccu brought to 
their notice this year, i’liey have been urged to gin separately for seed purposes 
good lots of cotton of the 2nd and 3rd pickings. If tliis is done, sound and 
vigorous seed will ho distributed. This seed will bo of mixed kinds but 
nevertheless a distinct advance will have been made. The cost of selection on 
theso lines will bo insignificant and the mill proprietors have a direct interest 
in the matter. 

W. RENOTJF, 

Director of Land Decords and Agriculture, 

o TTl T" Dtiujab, 

Ventral Provinces. 

Extension of area under cotton . — The area under cotton in the Central 

Pi evinces has^ doubled in the past ten years, and now amounts to million 

acres. The principal reasons for this large increase are that the seasons of light 
rainfall have been exceptionally favourable for cotton (and unfavourable for 
other staple crops, such as rice, wheat and the like), that the yields have been 
good, that a brisk export trade has given high prices, and that its cultivation does 
not demand much oapital expenditure by poor cultivators. The history of cotton 
culti-vation in the Central Provinces is instructive. In the early sixties a sub- 
stantial amount of cotton -was grown in almost every district, the produce beimr 
locally made into band-spun yarn. The opening ol the main railway lines, with 
their impoits of mac^e-made yarn and cloth, injured severely the village • 
ttdustnes ot hand-spmning and weaving, with the result that cotton cultivation 
dwindled into insignificance in many tracts. This was accompanied bv an 
enormous increase in certain tracts adjoining the railways which were speoiallv 
suited for cottM, a great impetus being given by the demand for cotton during 
Ac American War. The conditions thus changed from a widely-spread cultiva- 
faon for local use to a concentrated cultivation along the railway for export. 
Cotton oultivation is now confined to a narrow belt about iO miles wide on each 
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, side of; the railways; This bulky crop cannot .profitably bo grown with a longe’r- 
. lead by road to d railway. There, arc. other tracts which, I believe, would .grow 
cotton if they^ could be provided' with railways. ' '.llie construction of light feeder, 
railways in such tracts would be, a' great encouragement to the extension of cotton. 

' The pepavtment of Agriculturc'shonid niako a coiton ■ survey to ascertain- what 
tracts seem primarily to be suited to cotton,, by . an examination of , the local' 

. conditions of soil, rainfall,' temperature and the like.' An examination of the. 
past stapstics upon the lines' inpeated above may give some useful information. 
'The conclusions of this survey can. Ae tested by the establishment ■ of,- small 
experimental plots for, the , trial of cotton. Such experimental plots have been ’ 
started for three years in the Bilaspur and- Eaipur Districts.., : 

/ 2, Jmpj’ocCfwebiJ o/’, stopZe.-l-Tho - variety how almost exclusively grown , 

' (locally known as jari), is, a coarse short stajjlo cotton suitable only for counts of 
' 10® to 12*. This coarse variety has driven out finer varieties, -because it is hardy, 
capable of withstanding bad seasons and disease, and gives a heavy yield with 
a high percentage of lint to, seed' (33 percent.). This cotton commands a high 
, price dor export to Continental Europe and Japan, a price higher than it would 
obtain as a cotton only, becau^o it is peculiarly suited for admixture with wool. 

V A part of the Central Provinces used to grow .one of the finest cottons of India 
(locally known as dani and commercially as Jlmghanghnts)^ suitable for counts 
of 30' toAO’i - It has almost disappeared, because the price does not compensate 
for the small yield, the riskiness of the crop and the small percentage of lint 
,(26 per cent.). In order to improve the grado of cotton, the Department 
' of Agriculture mu.st produce a fine cotton, which will give as large a profit 
as the coarse jari, by a better yield,, a more certain crop and a larger 
' percentage ’ of lint than is given by hani. Exotic cottons Jiave generally 
- failed. ' An acclimatized American Upland Georgian cotton lias been grown 
for many years on the Is'agpur Experimental Farm, which gives fairly good 
results. . Some quantity of seed has recently been distributed, hut I am not 
sanguine that any important result can be achieved with this cotton, Now 
American varieties fail completely, bccau.so they will not stand the heavy rain- 
fall of the monsoon. Egyptian varieties, if sown after the rains, can bo grown 
with fair enccess with irrigation, but there are many crops that pay better for 
the heavy expen.se of irrigation. The local conditions are peculiar. There is 
a fairly heavy monsoon rainfall followed by almost complete drought. The 
soil is* too wet during the rains for delicate cottons, and dries too rapidly for 
-prolonged growth during the fair season. The fine cottons of Broach cannot be 
grown, becanso tliey witlier before coming to maturity during their eight 
months* period of growth. "What is required is a liardy plant that will 
.withstand, the heavy monsoon rainfall and mature rapidly in about five 
months. 

3, Improvement of meihodi of culUvaiion. — ^Experiments are in progress 
to test methods of cotton cultivation, dillerent kinds of manures, rotation of 
. crops, seed selection and the like. They havo as yet failed in finding out any 
important practical im])i'ovemcnts over the best native methods. There are, 
however, many parts where the cultivation does not roach a high standard, 

, more particularly tracts where the extension of cotton is of a comparatively 
.recent date. In some of these parts, small demonstration farms have been 
opened, to teach the ryots the best methods of cultivation. Some impression 
has, been made, but years of steady •work are required to introduce new 
methods into geneial use. 

; ■ d. Scad selection, — The best cultivators in tlm best tracts carefully select 
’Their seed. . One particular tract bears a" high reputation for its seed. It 
.•commands a high price, in the market, cultivators from other parts going 
-there to purchase. Experiments are being made to induce some cultivators to 
gro.w cotton primarily for seed, upon principles which differ somewhat from 
those followed in giwing the crop for lint, with a Government guarantee 
against loss, of profit. The evils resulting from ginneries are undoubted. 
Arrangements havo been made with some ginneries that they should select the 
best carts of cotton, purchased hr tliem at the time that the second and third 
•piohings (the best for, seed) come to market, remove the stained lint by hand- 
picking it over, and gin soparatelyj'the seed being bought by Government for 
distribtition to cultivators. Governmeut has guaranteed to pay the small 
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eSitra cost incurred ty ginneries in carrying this oui. ^ Arrangements have also 
been made to select some of the best fields of cultivators, remove stray plants^ 
of other varieties and weahly plants, and take the second and third pickings for 
seed distribution. Such measures can, however, do little good. "What is 
required is plant- to-plant selection on a considerable scale, 

6. Proposals.— The lines of work most likely to give useful results are (1) 
Hybridization in order to create an improved variety, and (2) plant-to-plant 
selection for improvement of existing varieties. The staff of the Agricultural 
Department is quite inadequate to deal with these problems. There is not a 
single European specialist. The few natives (with a diploma in agriculture 
from the Poona College) cannot cope with such a task. The appointment of 
at least one Economic Botanist with the necessary subordinate, 'staff is essential. 
The Experimental Earm at Nagpur devotes a considerable area to cotton, but 
it is not on a large enough scale for the work. At least one large Govern- 
ment cotton farm should he started to take up the work on the above lines, and 
for which a strong expert staff should be appointed. 

E. G. SLY, 

Bx-Hivectof of Land Eeeords and Agriculture, 

Central Frovinces. 

POSA, 

The 9(h Janwry 1905. 


Assam. 

There is not much to he said on behalf of Assam in regard to cotton 
cultivation. It would not he correct to say that there is no cotton grown in 
Assam, as there is in fact a considerable quantity of a particular type, . but it 
is grown under conditions totally different from those found in provinces 
where cotton is a prominent crop. The cotton of Assam is all grown in the 
hills, particOlarly the Garo Hills. This cotton ia of a peculiarly short staple, 
not ordinarily (perhaps never) used for spinning hut for mixing with wool. 
A large quantity is exported to the Continent of Europe for this purpose, and 
when the price of wool is high, the demand for this cotton is greater, and it 
is even known to command prices which are high by comparison with the' 
finer cottons. 

Besides the Garo Hills, this hill cotton is grown by hill tribes in the 
Mikir Hills, Naga Hills, Khasi Hills, etc. Tlie area and outturn are a matter 
of estimate only, as no reliable statistics are available for these wild tracts. 
The latest figures of export are not available at the time of writing, hut a re- 
cent return puts them at 32,000 maunds valued at 1’90 lakhs. 

2, It has been said that cotton in Assam only grows in the hills. In the 
published statistics some few small areas in the plains appear to he cultivated 
with that crop, hut they are quite insignificaut. In the homesteads of IfinduB 
there are found occasional plants. A trial is being made by this Department 
with a few seeds of tree and other cottons, but the resxilts are most unpromis- 
ing even when, as in most cases, the seed lias not failed to germinate. Moreover, 
if we succeed in growing a few plants, it by no means follows that cotton can 
he grown so as to he more remunerative than other crops already known to 
thrive. Eor one reason labour is scarce and dear. The system of cultivation 
in the hills is not one that could he pursued elsewhere. It is called “ihuming,” 
t.c., the hillrnen burn and clear a patch in the jungle and abandon it to clear 
another site after perhaps three years of cultivation. The hill cotton is gene- 
rally exported unginned. It has one remarkable characteristic as determined 
by Professor Ganimie, vis,, an unusually large percentage of lint. The lint 
is nearly 60 per cent, of the unginned commodity. The cotton fetches a fair 
price for the special purpose already indicated. 

3. It is well known that the rainfall of Assam is heavy. It rano’os 
from 67 inches to 100—160 and even more. This is the record of the prin- 
cipal civil stations. Only in a few restricted areas is it known or supposed 
to be less than 60 inches, which is generally found to be in India about the 
limit for cotton cultivation. Cotton may, perhaps, he grown successfully 
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PEO GRAMME FOR THIil FIRST MEETING OF THE ROAKD OF AGRICUL. 

TURE AT PUSA COMMENCING TEE 6TH JANUARY 1905. 

Stjbjbot I . — The Trogramms oftoorh of the Im^penal Department of 

AgricuHare, 

A consideration of tlio programmes submitted by — 

fa) Tbe Director, Pusa Eesearcb Station ; 

(1) The Agricultural Chemist; 

(c) The Cryptogamic Botanist ; 

{d) The Entomologist. * 

2. ProTinoial Directors should examine thorn to see whether they meet the 
feq[uirements of their provinces. Imperial Exports should examine tiiem to see 
whether the programmes of branches, other than their own, meet tiieir require- 
ments. 


Subject II . — The Programmes ofworlt of the Provincial Departments of 

AgrictiUnre. 

3. A consideration of the programmes submitted by — 


(a) Bombay, 

(i) United Provinces, 

(c) Bengal, 

(d) Madras, 


(e) Punjab, 

{/) Burma, 

(g) Central Provinces, 

(h) Assam. 


4i. The Im^perial Experts should consider whether the programmes meet 
their requirements, and whether tliey can suggest improvemenls. The Pro- 
vinoial Directors should consider whether the 2 )rogiammes of other provinces 
can be improved so as to meet any special requirement of their province or to 
co-ordinate their v ork. 


Subject III. — Extension and Improvement of Indian Cotton. 

5. A general discussion as to the best methods of giving effect to the 
policy laid down in Government of India letter ISTo. 23 — 9-36, dated the 16th 
September 1904i, dealing nith — 

(a) The botanical examination and classification of all existing varieties 
of cotton, both wild and cultivated ; 

(&) The introduction of better varieties and improved methods of culti- 
vation ; 

(<?) The provision and distribution of good seed of the verieties ordinarily 
grown. 

6. It would be an advantage, where this has not already been done, if each 
province could clearly define the conditions of the problem as it affects their 
own province. I attach a note indicating the conditions in the Central 
Provinces. Tbe Board could then consider the programme of proposed work of 
each province best suited to the local conditions. 

7. The Board should also discuss tbe best means of giving practical effect 
to tbe proposals of tbe Government of India for tbe collection and distribution 
of the best seed of existing varieties. 

Subject IV.— r/ie Extension of Jute Cultivation. 

8. Mr. Mollison conaders that the cultivation of jute may be extended 
from Bengal to some other parts of India, e.g., Burma, tbe delta areas of 
Madras, and perliaps in parts of Bombay. In some parts jute is sown practi- 
cally as a dry crop and doe^^ well, if the soil is continuously wet or lightly 
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flooded after tlie plants ^liave made some progress. This proposal may be 
considered, and, if approved, arraugemeats made for the experimental growth 
of jute. 

SUUJ15CT Y.—lrngatiofi. ’ 

’ * # 

9. A discussion on the .experiments arranged to give effect to the reeom- 
mendations made by the Irrigation Commission in Chapter XI of tboir Keport. 
.The records of my oflice do not give full information of the programmes 
arranged by all proriuces. It is hoped ilia^ a general discussion of these pro- 
grammes will assist officers by . giving them information which may, help in 
improving or extending the experiments. In this discussion the following, 
among other, questions may ha considered ; — 

(a) The amount of seepage in long water-courses 

(5) The best methods of leading water over the fields and of preparing 
the laud to receive it, e.g., broad irrigation, the Poona system of 
narrow beds the length of the plot, the Baroda system of furrow 
. irrigaltion, the small bed (Kiari) system ; 

(c) The testing of the duty of -water; the minimum quantity. of water 

I for the successful cultivation with of important irrigated 

crops in years of rainfall ; 

(d) The best methods of giving -ivater to principal crops ; number of 

waterings and depth of each watering ; 

{e) The manures that can he used to best advantage with irrigation ; 

- (/) The valufl of irrigation for crops not ordinarily irrigated, e.g., high- 

grade cotton ; 

(g) The best mechanical means of measuring the quantities of water 
used in irrigation ; 

(/i) Tho best means of preventing percolation of inngntion water from 
one experimental plot to another. 

10. Irrigation from toells may also he disonssod, with reference to (a) the 
types of wells suitable for particular soils and localities ; (5) the best boring 
apparatus for testing tho presence and depth of subsoil water ; »{c) the use of 
oil-engines for raising well-water. 

11. The experiments in progress at Oawnporo and Pusa for investigating 
the moisture eoiiditiou of the soil may he considered ; also the advisability of 
extending them to other farms. 

Subject VI. — jdgriciiU'iiral JEihicaUon, 

12. ilr. Jlcllison proposes during his- furlough to visit Agricultural 
Colleges in England, consult Professors, and draft a. curriculum of studies for 
the Pusa Agrioultural Collogo. Tin's subject is, Ihoicfore, not ripe for discussion. 
But the Board can usefully discuss how many pupils may he expected to attend 
from eacli province, and at what stage of their agricultural education. Proper 
provision can then ho made for them at Pusa. The Board may also discuss what 
inducements in the shape of scholarships and promises of future Government 
service, it -will ho advisable for Provincial Governments to offor to pupils. 

13. In regard to education generally, the Board may discuss tho arrange- 
ments made by Local Governraenls for the training of village schoolmasters, 
so as to make them more capable teachers of the reading lessons, dealing with 
agricultural subjects and of illustrating them by object-lessons drawn Irom 

. agriculture. In Bombay, this training is given .at tlie regular Training 
Colleges under the Education Department, at each of which a small farm has 
been starfed. In the Central Provinces, each village schoolmaster goes 
through a special course of instruction for six months at the Agricultural 
School on the Experimental Earm under tho control of the Director of Agri- 
culture. A discussion of the .advantages and disadvantages of each system may 
lead to the formulation of a definite scheme that oan ho recommended for 
general trial. 

1'*. Another subject that the Board may discuss is the training of Parm 
Overseers in practical AVork at (a) Pusa and {/ j ) Provincial Farms. 

16 The Board may also consider the .advisability of opening classes at 
cerfain Experimental Farms for tho training of the sons of agriculturists in 
practical farming. 
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STJEjncT VII. — Veterlmry. 

16. A discussion of the schemes in progress for the improvement of the 
breeds of agricultural cattle, for the breeding and rearing of bulls, and for the 
prevention and cure of disease. 

Subject YIII. — Ttiblioations. 

17. The existing publications, dealing with the work of the Department 
of Agriculture, are-* 

(1) Annual Iteports of the Departments of Agriculture ; 

(2) Annual Reports of Experimental Earms ; 

(3) Bulletins of the Department of Agriculture ; 

(4i) Agricultural Ledgers ; 

(6) Indian Museum Notes (Entomology). 

18. The first are largely confined to administrative matters, and are clearly 
unsnited for the publication of papers on scientific or practical agriculture. 

19. The second are records of tiie annual work' of Experimental Earms. 
The Government of India have lately suggested that the annual report should 
be confined to a review of management, of the general lines of experiment 
undm-taken and their progress, and of any positive action taken to make the 
farm and its teachings useiul to the agriculturist; that it should not be a 
detailed record of experiments, 'which should not be published until they have 
become sufficiently advanced to yield definite results', when an Agricultural 
Ledger should he issued. The Board may consider this proposal. 

20. The Government of India (letter No. 1269 — 33-2, dated the 12th 
September 1904f) has made an important distinction between Bulletins and 
Ledgers. ‘ In deciding whether a note or report should be published in bulletin > 
or ledger form, the principle to he followed is that what is published for 
the information of the reader should go into the Ledgers, while what is circu- 
lated in order to obtain further matter for the information of the writer should 
go into the Bulletins,’ 

21. Proposals have already been submitted to the Government of India 
recommending that the publication on Entomology known as “ Indian Museum 
Notes ” should he given up in favour of a somewliat similar publication, to be 
entitled ‘ Notes on Entomology,” and to he edited by the Entomologist to 
the Government of India. It is intended that this publication should be a 
common medium for the publication of the results of work done in India by the 
Government Entomologist, by provincial officers and by private contributors. 

22. Several officers have reported that the Agricultural Ledger does not 
meet their requirements, for the following, amongst other, reasons : — (n) The 
irregularity of its appearance, (6) Dnsuitahility of size, (c) Dnsuitahility of 
type and paper, {d) Want of illustrations, {e) Want of a good index. Its 
object is to provide matter for the revision of the Dictionary of Economic 
Products, which is quite different from tlio object of agricultural publications. 

23. The Government of India desire that the Board should consider a 
proposal for the publication of an Agricultural Journal. If this is recom- 
tneuded, the following points should be considered : — (fl) The object of the 
Journal — whether it should be a medium for the issue of scientific reports for 
the information of soieutifio experts, or a medium for the publication of in- 
formation for the agriculturist and the general reader interested in agriculture, 
or both; (i) the subject-matter aud its divisiou into sections; (e) the number 
of issues to be made each year; {d) the general editing and the editin® 
of the different sections ; {e) the size, type aud other matters connected with 
its form ; (/) its price and free distribution list. 

to bring the Imperial Experts into closer touch toith 
Pi^incial Departments of Agriculture. 

24. Amongst the proposals made under this head, the Board may con- 
sider ; — \ 

(a) Rules regard!^- direct oorrespondenoe between Imperial Experts 
and (1) pi-o^ucial Directors and (2) Deputy Directors, 
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(&) Tbc training of proyiricial assistants in special ..branches of - worlc by 
, the Imperial Experts;- Entomologist, Gryptogamic Botanist,. 

' ' Agricultural Cheinist, and the like. _ 1 ' ■ 

(c) The (provision, of Rest-Houses at provincial Experimental Earms. 

. (d) ;ThB publication of a Quarterly Journal. . : , - , ■ 

(e) :Iinperial Experts should report, to Directors the general results. 
- of a tour as soon. as it is completed. . ... : ' 

, (/); Experts: taking ■up a special . subject (e.^., sugar) 

should be given facilities for extending their enquiries; at Pusa 
' and' also -in other provinces.' \ , 

; {g) Imperial Experts should make a special endeavour to meet the 
. . - Provincial Directors during their tours and to discuss "with 

,, . thein the ■work of their Department. , 

StrajECT ip.ljring the JProvineial Departments into closer touch 

. • with Agriculturists. ' 

■ ^ 26. The varying local conditions make it impossible to lay dovrn any .dofi- 

nite scheme, hut the following measures have been suggested, some of whioli 
may be found suitable 

//. . : (a) A more extended use of publications, both English and - vernaou>, 
lar, consisting of (1) bulletins or leaflets describing improvo- 
. ' ments that have been tested and that can he put to practical 
- ' : , use ; (2) a vernacular Agricultural Magazine ; 

(J) Erequent communiques to the vernacular press ; 

(c) The formation of District Agricultural Associations ; 

(cZ) The establishment of demonstration plots, more particularly 
' ■ outlying plots within easy reach of Experimental Earms ; 

(e) The establishment of classes at Experimental Earms for the 
I training of agriculturists in practical farming ; 

'(/) Agricultural Shows ; • 

\g) The utilization of the agency of Court of Wards Estates; 

(Ji) rlnducing large landowners to act as pioneers of improvements ; 

(z) Inducing cultivators to visit Experimental Earms. (The provi- 
sion of suitable accommodation for such visitors at each Earm.) 
(y) The selection and distribution of good seed upon the lines of the 
' United Provinces plan. 

E. G. SLY, 

Offg. Inspector General of Agriculture in India. 

Nagpur j 

- 24t/i- December 1904, 


Extension and impuovembnt op Cotton in the Centraii Provinces. 

• 

- Extension of area under cotton . — The area under cotton in the Central 
Provinces has doubled in the past ten years, and now amounts to 1^ million 
acres. The principal reasons for this large increase are that the seasons of light 
rainfall have been exceptionally favourable for cotton (and unfavourable for 
other staple crops, such as rice, wheat and the like), that the yields have been 
good, that a brisk export trade has given high prices, and that its cultivation 
does not demand much capital expenditure by poor cultivators. The history 
of cotton cultivation in the Central Provinces is instructive. In the early 
sixties a substantial amount of cotton was grown in almost every district, the 
produce being locally made into band-spun yarn. The opening of the main 
railway ' lines, with their imports of machine-made yarn and cloth, injured 
severely the village' industries of hand spinning and weaving, with the result 
that cotton cultivation dwindled into insignificance in many tracts. This was 
accCrnpanied by an enormous increase in certain tracts adjoining the railways 
which were specially suited for cotton, a great impetus being given by the 
demand for. cotton during the American War. The conditions thus ohauged 
from, a widely-spread ‘ cultivation for local use to a concentrated cultivation 
along the railway for export. Cotton cultivation is now confined to a narrow 
belt ahout46 miles wide on eaoli side of the railways. This bulky crop cannot 
profitably be grown with a longer lead by road to a railway. There are’other 
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tracts wMcli, I believe, would grow cotton if they could be provided with 
railways. The construction of light feeder railways in such tracts would be a 
great encouragement to the extension of cotton. The Department of Agricul- 
ture should make a cotton survey to ascertain what tracts seem primarily to bo 
suited to cotton, by an examination of the local conditions^ of soil, rainfall, 
temperature and the like. An examination of the past statistics upon the lines 
indicated above may give some useful information. The conclusions of this 
survey can he tested by the establishment of small experimental plots for the 
trial of cotton. 

2, Improvement of staple. — The variety now almost exclusively grown 
(locally known as jari) is a coarse short staple cotton suitable only for 10' to 12'. 
This coarse variety has almost completely driven out finer varieties, because 
it is hardy, capable of withstanding bad seasons and disease, gives a heavy yield 
with a high percentage of lint to seed (3n per cent.). This cotton commands a 
high price for export to Continental Europe and Japan, a price higher than it 
would obtain as a cotton only, because it is peculiarly suited for admixture with 
wool. A part of the Central Provinces used to grow one of the finest cottons of 
India (locally known as hani and commeroially as Minghanghats), suitable for 
counts of 30' to 10'. It has almost disappeared, because the price docs not 
compensate for the small yield, the riskiness of the crop and tho small percen- 
tage of lint (25 per cent,). In order to improve tho grade of cotton, the 
Department of Agriculture must produce a fine cotton, which wdll give as largo 
a profit as the coarse yaj'i, by a better yield, a more certain crop and a larger 
percentage of lint than is given by hani. Exotic cottons have generally failed. 
They will not stand the lieavy rainfall of the monsoon. They can bo grown 
with fair success with irrigation, but there arc many crops that pay bettor for 
the heavy expense of irrigation. Tho local conditions are peculiar. There is 
a fairly heavy monsoon rainfall followed by almost complete drought. The 
soil is too wet during the rains for delicate cottons, and dries too rapidly for 
prolonged growth durir^ tho fair season. Tho fine cottons of Broach cannot he 
grown, because they wither before coming to maturity during their eight 
months’ period of growth. Wbat is required is a hardy plant that will with- 
stand the heavy monsoon rainfall and mature rapidly in about five months. 
The breeding of now varieties of cotton by cross-fertilization seems the most 
likely solution of tlie problem. 

3, Improvement of methods q/crfil/tua/io??. “-Experiments are in progress to 
test methods of cotton cultivation, different kinds of manures, rotation of crops, 
seed sclectiou and tho like. They have as yet failed in finding out any important 
practical iraprovements over the best native methods. There are, however, 
many parts where the cultivation does not roach a high standard, more parti- " 
cularly tracts where the extension of cotton is of a comparatively recent date. 
In some of these parts, small demonstration farms have been open to teach the 
ryots the best methods of cultivation. Some imprcEsion has been made, but 
jearfe of steady work are required to introduce now methods into general use. 

4, Seed selection. — The best cultivators in the best tracts carefully select 
their seed. Such seed commands a high price in tho market, cultivators from 
other parts going there to purchase. Experiments are bomg made to induce 
some cultivators to grow cotton primarily for seed, upon principles which differ 
somewhat from those followed in growing the crop for lint. Some Govern- 
ment seed farms might also be started. But this can only affect the local 
coarse variety, until the Department of Agriculture produces a suitable fine 
variety. 

E. G, SLY, 

^ffg^ Ins'peotor General of AgrictiUnre in India, 

Ni-GPURj 

giih Becemher J904. 


I'xtractjiarafftaph 6 of letter No. 104 I.— 3033, dated Nagpvr, the 9lh Julg 1904, from fie 
Snpertnfetiding Angmeci, Irrigation Circle, Central Provinces, to the Commissioner of 
Selttemenis a}id Jgrienllnre, Central Provinces. 

"Witb reference to the measurement of supplies used for irrigation, I think 
ey must be very accurately made to be of any value. In my opinion count- 
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ing the numlier of “ Mots” is not sufficiently accurate. Then metres are 
expensive, and they can be only used on pipelines. I think that actual correct 
measurement is the only, satisfactory way of dealing with the question. To 
got reliable results expense must be incurred, but the money will be well spent. 

I recommend, therefore,' that at each source from which w^ater is drawn for 
irrigation, two suitable sized masonry tanks he constructed as shown in the 
accompanying sketch, so that w'hile irrigation is being done from one the other - 
can he filled. 

The tanks should he of exactly the same size, and each should be fitted 
with an outlet pipe controlled by a proper water works sluice valve, so that no 
wastage may occur. As the contents of each tank will be known, all that the 
attendant will have to do is to enter a markon a board kept for each tank every 
time he turns the water from it on to the fields. If two men are employed, 
one to irrigate and the other to fill tiie tanks, as will probably be the case where 
the filling is done by a “ Mot,” a' system of brass tickets might bo used. 
These co^d he issued to the irrigator in the morning, and he would give one 
to the filler every time he turned on the water from the tank. This system 
would check both men’s work. Such tanlcs will not cost very much and they 
M'ill be permanent. Their capacities may be regulated to suit the conditions of 
each case, hut it will ha an advantage to have them all the same size. 



Note on tub work to be bone at Pttsa in 1906-06. 

1. As I have had no opportunity of consulting the expert stall whose work 

, and experiments will he given effect to 
reiMinnry. during the coming ‘ year, I am unable to 

state exactly wliat the work at Pusa will be, and have confined myself to a 
general atatemout. 
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V , 

<2. Some 250 acres Tirjll be under cultivation during the coming year and 

subject to any arrangement' wMch it 
AroWo cnitnotion. necessary to make to meet the 

requirements of the experts, I propose to divide this amongst the crops shown 
in the following paragraphs. 

3. Regarding this crop I propose to grow 20 acres of Java-Natal plant 

and 30 acres of ordinary plant*- and I 
have to suggest that Mr. Borgtheil, who 
has lieen lent to the Government of Bengal, should be allowed to conduct 
the manufacture of this plant in tbe small Indigo factory at Pusa. _ In regard 
to this plant and its manufacture, there is much work and experiment to ho 
done, but what course these will take can only be ascertained after consultation 
with, tbe expert. 

The Inspector General of Agriculture has left a scheme for tbo cultiva- 
tion of cotton to cover an area of 2C to 30 


Cotton (30 ttoroa). 


acres. It will comprise 


(«) the growth of imported varieties which appear to do well in the 
soils of Bohar, 

(5) acclimatised exotics which have already shown vigour of growth, 

(c) long staple indigenous varieties, 

(d) tree cottons, 

(e) all indigenous varieties for the purpose of botanical identification, 
(/I cross fertilization between approved varieties, 

(g) selection of seed. 

6. The area I propose to grow in this crop is 15 acres. It will contain 

the most important varieties that are 


Sugar (IG acres). 


hein 


j, grown in different ' parts of India. 


SanOoircr (4 acres). 


Tapioca (4 acres). 


■Whether it will he possible to ascertain the yielding qualities of the different 
kinds or the effects of differential treatment of pests and diseases will depend 
upon whether experts will be available for this work. 

6. I grew sunflower during the past year, but owing to an attack of 

caterpillars, which seriously damaged tbo 
crop, no reliable results could ho obtained, 

I propose to renew the experiment this year. 

7. A number of Bombay varieties of rice were grown on the farm this 

Eloo (16 8 oro 3 ). ^ propose to continue this work 

and to inoreaso the varieties by samples 
from Lower Bengal, 

8. Seven'll kinds of this plant will be 
grown and the produce prepared. 

9. A considerable area of about 60 acres of fodder will have to bo grown 

Poader (60 acres). feeding cattle. A largo amount of 

this will be made into onsilage, 

10. A number of varieties of American, Java and Sumatra tobaccos will 

bo grown on 10 acres, and it is proposed 
to cure these on modem principles, 

11. Several varieties of linseed have be^n introduced on the farm, and 

LiD8ei!a(6ncr<!s). it is proposed to grow these for flax and 

seed, 

12. Til, maize, sweet-potatoes, turmeric, ginger, jute, wheat, barley, oats, 

Other cror«. gram, mustard, opium, groundnut, arhar 

and some other crops will he grown and 
harvested in tbo usual way and seed of tlie best kinds kept for distribution, 

13. An area of 10 acres will be put under mulberries, and a small factory 

SBrieaituM, ^0^ Tearing of silkworms and the 

. - , reeling of silk corresponding with this 

Mea Will be erected. Much of this work will be under the care of the 
Entomologist. 


Tohaceo (10 aerco), 


Aplcultnre. 


14. I desire to propose the cultivation of 
bees under tbe control of tbe Entomologist. 
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16. An area of some 20 acres bag been set aside for a Iritehen-garden for 

' HoTticuIturo. cultivation and improvement of the 

' ' best varieties of vegetables, both indigen- 

ous and exotic. 

16- An area of 25 acres has been set 
' aside for fruit culture. 

17 . These will cover an area of some 16 or 20 acres, which will be planted 

Botanical Gordons. ‘ Varieties of shruhs and trees 

procurable, and will be in charge of the 
Botanist. ' 

18. Over 60 bead of local cattle have already been purchased, and the 

Cottio-trooding. remainder, to complete 200 head, will be 

secured during the coming yeai*. In this 
connection some 400 acres of pasture land have been set aside, but a large 
portion of the fodder grown on the farm will be fed to them. It is intended to 
improve the cattle by process of selection and not by cross-breeding. Besides 
the local kind, 13 cows and 1 bull ol Montgomery cattle from the Punjab have 
been bought. These will bo kept separate from the local variety and are for 
the purpose of seeing how they will fare in these districts. 

19. Connected with the cattle-breeding experiments is the important 

subject of grazing. I intend to attempt 
the cultivation of several kinds of grasses 

for permanent pasture and for bay-making. 

20. In connection with this subject, I desire to suggest that the Govern- 

ment of India may bo advised to establish 
nsec pflsBnn iscnacs. a System of control over the importation 

of plants and seeds into this country with a view of preventing the introduction 
from other countries of insect pests and fungus diseases, and that the Cryp- 
togamic Botanist and the Entomologist bo requested to suggest a method of 
treatment and the restrictions they would advise.^ 

21. In reference to the proposals on which the Inspector General of 

„ , , , Agriculturo has invited discussion in his 

PropoBr.koi,sonoralBotomo. Circular No. 1326-8, dated the 26th 

November 1904, 1 have to say: — 


Gro'saes. 


(a) That in order to bring tho agricultural experts of the Imperial 
Department into touch with those of tho Provincial Departments, 
I would suggest that they be allowed free intercourse with one 
another officially and otherwise, and that periodical meetings 
between them might be arranged for. That in case where a man 
has taken up a special subject, say at Pusa, for example sugar, 
that he should bo allowed access to other provinces to conduct 
experiments there and to got the benefit of local conditions. 
Similarly, an expert taking up special work in the provinces, say 
cotton, may be allowed to carry out experiments at Pusa and in 
other provinces. In this way tho greatest benefit would be 
obtained from specialised work ; overlapping and waste of time 
would be prevented; and intercourse between all departments 
would be established. 

^6) Dor regulating tho work at Pusa Eesearch Institute, College . and 
Earm, so that it may be of the greatest use to the provinces, the 
following suggestions present themselves. It may he assumed 
that the chief reasons in founding Pusa station are to secure the 
following objects : — 

(1) To introduce into tbo country a body of European experts for 

the purpose of raising the standard of agriculture and 
ameliorating the condition of industries.^ 

(2) To provide a college where science and agriculture would be 

taught and young men prepared to become teachers and 
investigators in Pusa or stations in the , provinces, or to 
take charge of rural agricultural classes, or bo qualified as 
managers for estates and agricultural institutions. 
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(S) To have a farm on which the work of experts may be given a 
practical test, general farming taught, and.whero seeds and 
plants can be grown for improvement and instruction. To 
carry out the above work so that it may prove of the 
greatest use to the provinces, in other words to the country, 
I have to suggest that no pains should be spared to obtain 
the highest elBeiency both amongst the staff and the^ 
students, and that opportunities be afforded for praotieal 
work and original research. Tliis object being achieved, it 
will be possible to supply reliable men to demonstration 
farms and agricultural classes, specialists for original 
investigation, and a bureau of correct information on all 
subjects connected with agriculture. 


(o) But our efforts must not end there. We have to bring the results 
of our work to bear upon the native cultivator and to get him 
to apply them to the soil and to the plants ho cultivates on 
it. In considering this matter we have to disabuse ourselves of 
the ideas that obtain in European and other countries. Thus in 
England the cultivator of the land is either the proprietor or a 
farmer on lease of a considerable area, both of whom are educated 
men and command the use of capital, and both are interested in 
the welfare and improvement of agriculture. In India the 
cultivator is generally tho ocoupanoy tenant of a small holding, 
uneducated and ivithout capital. His landlord, if he has any, 
takes to interest in agriculture. Next, tho students from agri- 
cultural colleges at homo, such as Cirencester and Wye, might 
well he expected themaelves to give effect in the field to what 
they had learnt at college. But we cannot hope that this will 
be tbo case in India. Tho students at Pnsa will not belong to 
the cultivator class, aud are not likely even remotely to turn 
their ha^s to agrionlture direct (I am 'speaking of course "oner- 
ally). Wo are thus confronted at the outset with tho difficulty 
of how to get at tho actual cuIUvator in Iho matter of improve- 
ments. I have in this connection to suggest the establisWnt 
of rural agricultural schools or classes running in touch with the 
agricultural departments of the different provinces and if possible 
in each village. It would be the most useful and wholesome 
education we could impart to tho country as a mass. Teaching' 
in these schools would have to bo strictly in tho vernacular, for 
tbe imposition of English on the cultivator would bo unfair and 
unnecessary. It would have to be elementary and practical, but 
it TTouId includo the demonstration of any improTcmcnts from 
the experimental farms known to bo a complete success, Unless 
some such arrangement, as I have described, is made to brin*^ 
home to the cultivator tho useful results ol scientific agriculture 
and the work at our experimental farms and colleges, I do not 

22. One of the best measure of bringing the different departments and the 
Publications. public into touch with modern and im- 

that these are established on a satisfactmy'lbasis, S I 'would'eSgest 

tnatterTa hetferSng.°' 


B. COVENTRY, 

Director, Agricnlhtral Research Institute. 


PasA; 

The 16th heeemler 1904, 
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Note BEa'AUDiiTG the kATiriiE oe, the .work •whioh wilij be in progress 
IN THE PePARTMB'NT OP -THE AGRICTrLTTJRAL OhBMIST TO.THE,GOVERN- 
" '■ MEET OP India EtijiiNQ THE .'year, 1906;- 

.1< .;/S'oe75.“r‘The amount of, readily available plant food in various Indian 
soils, ■with especial reference to Dr. Dyer’s methodlfor determining the amount 
of readily available phosphate and potash^ has been experimented upon in 
.the Laboratory and the Pot-Oulture House during tbe past year, and the subject 
Yvill be prosecuted further in the current year. • ■ . i ' 

iJ,; Rdin-tmter, Reio and Drdinage-toater . — Specimens of these iia've, been 
collected at Cawnpore and , (of rain-water), at -/Debra and the quantity of 
combined nitrogen determined and reduced to pounds per acre. Up to the 
present the amount of such .nitrogen in the rain-water' has corresponded with 
what has been found elsewhere. The amount of nitrates in the drainage 'waters 
at Cawnpore has. been larger than might have been anticipated. 

- It is proposed - to construct some drain-gauges at Pusa during the current 
year in order to supplement the Cawnpore records, - 

' , - 3. Water in (SoiZs.— The “ percolation or ‘‘ drain-gauges’' above referred 
to supply, information regarding the quantities of water evaporating and per- 
colating respectively. , The Rothamsted gauges have, also indicated that any 
water which passes to a certain distance from the surface does not evaporate 
but passes, pei’manently into the underground water, and I wish to obtain 
similar information regarding the nature of the movements of water in Indian 
soils; It is intended to have two sets of gauges, the' one to he entirely tjare- 
fallow as at Eothamsted, and the other to carry crops. It is known that the 
quantities of water percolating under these two different conditions must he 
widely different) hut data are entirely wanting as to what the actual 
quantities’ are,, . 

In addition to percolation gauges it is hoped that a record may be kept of 
the actual amount of water in the soil at all depths down to ’6 feet from the 
surface over a period of 12 months. An apparatus has been constructed for 
the purpose, and if it meets the end in view some very valuable data will ho 
obtained, for at present literally nothing is known of the state of desiccation 
of Indian soils during the dry period. My own observations indicate that 
popular ideas on the subject are somewhat erroneous. 

4. Sugarcane. — An Assistant Chemist was deputed last year and again 
this cold -weather . period to the Central Provinces to analyse the juice of 
varieties of sugarcauo in the districts. This work is of the very greatest value, 
for the cane is undoubtedly poor in some places. 

‘ ■ 6. Qyaiiogenesis in JPlants.— The cause of sorghum (Andropogon Sorghum) 

becoming poisonous, has been explained by Dunstan and Henry’s work, and it has 
since become evident that glucosides capable of yielding hydrocyanic acid are 
far more common than has been generally supposed. I have found the same 
to be the source of the “bitter princijile” of Cassava, and have obtained very 
material quantities of prussic acid from Rangoon beans, val {Bolichos lablab) 
and field peas in the same way. Whilst there is still much to learn about the 
chemistry of these glucosides, there is also another part of the subject of which 
^we know nothing, namely, the circumstances under which these glucosides are 
formed. In some cases they may he a normal constituent of the plant, btit in 
juar “Dhurrin ” is certainly an accidental one. At Poona in June of this year 
it appeared in a crop of this plant suddenly in such quantity that two buDbeks 
died and others were made seriously ill before any assistance could be given, 
whilst juar of the same kind grown at Debra in July to October was 
practically free from it. I propose to prosecute the enquiry in this direction, 
-provided time can be found for it, ^ 

6. The analytical work regarding Indian food-grains and ’ fodders and of 
samples of other* products and manures will be continued. In the department 
of general analytical work the number of samples has gradually increased until 
this year it stands at 1,400. The time of the staff is in fact so fully occupied 
with this, that I experience great diflaculty in carrying out other iuvestiga- 
tiohk However, as a fifth assistant is to he shortly appointed, I Hope to 
cope successfully with the year’s programme. 

, f , J. W. LEATHER, . - 

- , , „ Agricultural Chemist to the Government of India , 

- 2lst Novcmlcr 1904, , 
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Beibi' Note on the Phbmcation oe Aomohetheae ikpokmation shbmittbe 
TO THE Board of Ageictjeture, Pus a. 

The method of dissemmating information of an agricultural nature in 
most countries is so well known and so generally recognised as suited to the 
purpose that a word of explanation is perhaps necessary in introducing <he 
kbfect to the first meeting of this Board. At the present time there are, in 
India, the Agricultural Ledgers and Agricultural Bulletins, and it is because 
these do not, in the opinion of some, answer the requirements of the case, that 
I venture to submit this note. 

2. It will be convenient, I think, to consider the matter from a general 

stand point. , , . , . 

The ohjeots of publications of a scientific or technical nature may be 
said to he two (ff) to enable those who are interested in a subject to find 
readily what others are doing to further it, and (6) to bring the subject to the 
notice of as large number as possible so as to increase the general body of those 

who are interested in it, . > , 

3. To satisfy the first of these objects the publication should appear regii- 
larly. A publication which appears at irregular intervals is inconvenient, for 
the reader has no knowledge when he may expect a new issue. Then, too, an 
irregular number of issues in the year means that one cannot tell when a 
volume is complete ; and to those who like to bind parts of books together a 
great disadvantage lies in this, Pinally, a good index of subject matter and 
authors’ names for each volume is a still more important condition. Those 
who require to constantly keep themselves informed of the progress of work 
in any subject know well the value of a good index and how it becomes almost 
impossible to find the time to search for information in -its absence. Other 
considerations are that a publication should be in good type, on good paper and 
that it should be well illustrated. It is well known how very much an illustra- 
tion assists the mind to understand the nature of an object which is new to the 
reader. I do not wish to appear unduly critical of the Agricultural Ledger, 
because, although it was formerly very imperfect in respect of its arrangement 
(it was neither paged nor indexed properly until four years ago), latterly it has 
been more perfect in this respect. But it does not fulfil other conditions. 
The number of parts per annum is indefinite and they appear at indefi.nite 
intervals, with the consequence that one does not know when to expect a new 
part, nor when the annual volume is complete. Indeed it seems that the 
arrangement of the Agricultural Ledger has been devised purely out of a regard 
to the attempt to align it with the Dictionary of Economic Products ratl\er 
than to make its principal aim the dissemination of useful information among 
agrioulturists. Again it is not, I think, creditable to the chief agricultural 
organ of a great country that it should be printed in a worse type and on worse 
paper than issues of a private nature. Consider for example the difference in 
style between the Agricultural Ledger and the booklet on Sisal Hemp by 
Messrs. Mann and Hunter, recently issued by the Indian Tea Association I 

4. The subject matter of a technical organ is usually of a fairly circum- 
scribed character, hut this cannot he so readily fulfilled in one devoted to agri- 
culture, on account of the great variety of subjeots whioh are closely related 
to it. I think the chief aim of an agricultural journal should be to inform the 
agriculturist of what is of interest to him rather than to aid the scientist. 
By ” agriculturist” I mean the man whose general education would enable him 
to assimilate such information. It will he readily understood that records of 
one and the same research may be conveniently placed before the scientist and 
the agriculturist in different forms. Eor example, in an investigation of a 
chemical nature, technical details, formulas, etc., are not of consequence to the 
agriculturist, who is only concerned with the general practical outcome of the 
work : to the chenust on the other hand it is of every importance that a record 
of such technicalities should become available. The requirements of the agri- 
culturist may be most readily met by the periodical publication of articles 
explaining the advances that have been made in any particular subject. To 
my mind excellent examples of this class of publication are found in the Journal 
of the Boyal Agricultural Society of England and the Year Book of theLepart- 
ment of Agrioulture, United States of America, or the Journal of the Board of 
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Agriculture; London, tliougli the latter ‘does^ not come uj) 'to the standard o£ the 
former in some respects. 

6. Again, annual details of the field experiments nrhich may he in progress 
over a series of years are not of pressing importance to the general agricul- 
turist,^ who prefers to hnow the final outcome of an experiment and becomes 
impatient of an incorapleted work. Annual records of experiments must 
naturally he kept, and there is perhaps no more convenient .method than the 
present one, namely, the annual reports of Experimental Earms, for these are 
known and generally supplied to those who are actually engaged on similar 
TTork. 

6. But it is also most desirable that a record of soientifi.c investigation 
should be offered, independently of this, to scientifio bodies who are particularly 
concerned with the subject. Experts are, therefore, usually encouraged to 
publish information (provided that it has no technical value which should he 
kept secret) before the learned societies quite irrespective of what they may 
publish for the general body of agriculturists. Such communications naturally 
add to the credit of the Institution to which an expert may belong. 

7. Admittedly the precise nature or character of any article written in 
agricultural organ must depend on the subject. In the “ Year Book ” thesn 
are all compiled from the results of work accomplished or partly accomplished 
by different observers ; the journal of the Boyal Agricultural Society provides 
articies of this nature, hut also detailed reports on experiments at Wohurn, 
reports on special subjects at annual shows, and, thirdly, brief articles similar 
to the first named, but much shorter. 

8. These seem to be the chief general aspects of the matter, and turning 
to our Indian requirements in particular, it cannot be doubted that there is 
very urgent need for the issue of an agricultural organ of a better type than 
thosQ which, at present exist. The generality of planters and agriculturists 
look askance at Government annual reports. There are several reasons for their 
unpopularity, auoli as the inconvenient size, their multiplicity, and the com- 
parative difficulty in obtaining them, the style which is essentially “ official 
together with the general absence of diagrams. Their multiplicity is, however, 
perhaps their greatest weakness, and the Agricultural Ledger has similar 
defects. A journal, popular in form, contributed to by all those unofficial, 
as well as official, who are engaged in agricultural experimental work in India, 
having as its subject the dissemination of that part of our Indian work which 
has reached a practically useful stage, together with similar information 
from other countries, would surely find many readers even at the present day 
in India, and bearing in mind the impetus which Government is giving to 
agriculture now, a considerable increase in this number should he realised at 
no distant time. I think that not only all planters, hut many English-speak- 
ing zemindars, would find it worth their while to take it. To meet this general 
demand it should, however, embrace not only general agriculture, but the 
important technical crops, such as tea, tobacco, coffee, etc., among its subjects. 

9. Eegarding the cost of such a journal it is perhaps difficult to offer a 
proper estimate. The journal of the Boyal Agricultural Society costs about 
£2,000 per annum, including editors’ and contributors ’ fees, and has an issue 
of about 10,000 copies. It is not likejy that such a large issue could be made 
in India at present, hut it seems likely that 1,000 purchasers might be found 
■willing to pay £1 per annum for a really good volume, and Government might 
be asked to make a substantial contribution to it. On the other hand, if an 
organ of indifferent style were issued or if it did not command the sympathy 

' of the whole body of agricultural experts in India, its circulation would be 
much more limited, and it would not attain that position which might be 
expected, of the one I contemplate in this note. It should not be distributed 
gratis to any one. It is a well known axiom of life that what has to he paid 
for is appreciated, whilst that which is given is often cast aside. 

10. The distribution of a Journal is a point to which I made reference in 
the first paragraph. Obviously it is impossible to find unaided any large 
number of subscribers. I believe the Agricultural Ledger is distributed 
mainly to district officials, and it certainly has not found its way generally into 
the libraries of planters or agriculturists. In the Bun I know the tea planters- 
do not see those numbers of it which deal with their industry, although they 
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,(^ 7 ) The teclinical* records of espeiimeiikl research. Wuld fmd ’ a.mpce', 

, ; ' , ■' suitable place iii '-the 'Journals , of tbe Learned Societies in' 

' ' - , England than ia either of the Agricultufail , Ledger or . an Agri- 
cultural Journal. ' Morooveri the acceptance' of 'su'cli work by 
these , Societies would be to the 'credit of the lustitubious or 
Departments to which the authors naay belong.’ , , 

' (v) Detailed ree.ordS'Of the .-work in' progress at Experimental Earms 

, , ' would be published in Government Annual Bsport hs at present. 

' ■ ' . . , , ' ^ . J- WALTER Deajiheb, r 

, , ' . ; , ‘A gricitll'ural Chemist to the Government of India, 

Outline 'ioof'k of tie Cryptogame Botanist for the year 1905 ' with special' reference to that 

• ' ‘ I ' ' . .tchich will he carried out outside head-q^uarlers. ' - ' 

- It is proposed'to continue the work .connected' with the rusts of wheat and 
hardy.. - The chief varieties of the • parasites in India are now fully known, and 
their distribution approx:imatGly determined. The influence of other plants on 
■the disease has been shown io.be slight, and little more attention need be paid 
to this aspect of the inatter. The problem then narrows itself down to the folio w- 
ingtwo questions. Eirst,' is, the origin of the disease anew each year due to 
rust spores either from first year’s crop or from the atmosphere ? or is it due to 
' a hereditary germ witbm the seed ? And second, how should u^e proceed in order 
to obtain reliable rust-resistant wheats ? 

,, With the former I need not deal at present, since it is a technical question 
and is tinder study by Mr. Hayman and myself. The latter is now in a- position 
..to he vigorously taken up, and from the importance of the subject I should like 
to enter into it somewhat fully. 

In order to arrive at reliable results, each of the chief climatic divisions 
witliin the rust-affected area should work indeppudently. Eor it is established 
that the nists are not present to the same degree in each of these divisions, and a 
wheat which resists a particular rust iu one division may be exposed ■to the 
.attacks of another when transferred elsewhere. Not alone does resistance to one 
rust by no means irnplj’’ resistance to the others, but the property of resistance is 
sometimes diminished or destroyed by removal to a different climate. And the 
local prejudices in favour,' of certain classes of wheats must- clearly be respected. 
LyaUpur, Oawnporo, and Hoshangahad seem to he already particularly^ marked 
-out for this work. In the Punjab, lio^vvever, c.xcept in the lioavily irrigated 
canal. colonies for which LyaUpur wdU serve as a representative locality, rust is 
mot at present nearly so dangerous as elsew'hore. EoT Bengal, w'hich appears to 
be the special home of Puccinia triiiomn, a station would seem to be necessary, 
and other localities .can probably be found where work of this kind should be 
■carried' on. 

Having selected the locality the next stej) is to collect a number of varie- 
ties, and get them true to seed. In this, clearly, all sorts well spoken of locally, 
as weU as selected wheats from outside, should he included. They must then 
ho exposed to conditions favourable to rust, as far as can be done. Eor this 
■heavy irrigation is essential. At Hissav, exceptionally heavy .in-igation induced 
severe rusting at the Cattle Earm in 1903, while the district as a whole was 
free from rust. At CaAnpore, Mr. Hayman has found that heavy irrigation 
is aU that, is required for the plot of wheat which he uses to obtain material for 
his work on the rust fungi. There is a danger in this which must be borne in mind. 
It is possible that a wheat, which has shown itself resistant to rust induced by 
soil' waterlogging, may fail whoa the rust arises from natural climatic conditions, 
such as occur in a had rust year, Mr. Moreland has shown tliat Immidity of 
'ilio air'ih January and Eebruary is the controlling factor, in the Dnited Prov- 
inces at least. The information tobogainod from, the resistance of particular 
wheats ill a bad rust year is therefore of- absolute value; whereas that gained 
from ^resistance to rust induced by excessive irrigation may ho only relative, 
.This is one of the great reasons why. a wheat cannot bo with confidence accepted 
-as rust leristant until it has been oxpioscd.to a year of bad disease. 

. Having, obtained conditions favourable to the production of rust, the wheats 
must he graded according to the degree of their resistance to 'each of the com- 
mon rusts.' , As -this cannot he very rapidly done, and as it is essential that the 
^grading should he completed iu as sliorfc.a time as possible, too large a number 
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of varieties is a disadvantage. Atout 250, hovrever, can be fairly rroll graded 
in two or tlu’oe days. It is essential tliat the grading should be done by some- 
one conversant with the warieties of rust, but as the different stations do not got 
rust, usually, at quite the same time, one officer could do the grading at several 
places. I think grading should be done twice, once when rust is well established 
and once later on, as I have observed on several oocasions that a late rust- 
(usually I’ucowda graminis) may become severe on a wheat avhich earlier in 
the season would have passed for lightly attacked. This second grading is of 
less importance than the first, and might he done by a Tarm Assistant, as there 
is pot' the same need here to distinguish between the different rusts. 

• So far as the Collection of good' varieties true to seed and, in some cases, 
the production of new varieties by crossing promisiug sorts is conocmed, a good 
deal of work has already been done, and I take it that several stations are now 
or will soon be, in a position to commence grading their wheats. This part of 
the work has been entirely unattended to so far; indeed it could not liavo been 
attempted until the varieties of rusts in India were accurately known, that is 
within the last year. I am ooniident, however, 'that it is an essential part of the 
work, for as long as a wheat is vaguely classified as resistant to rust, ndthout 
any knowledge being obtained of what rust or rusts it is resistant to, a risk is nm 
that, as soon as it is planted out in a place where it. may have to withstand the 
attacks of a totally ditfercut rust from those it was previously exposed to, it 
may prove a failure. A wheat should not be approved of until it can bo said 
that it ordinarily resists the rusts to which it is liable to bo most exposed in 
a par-ticular district. Nor should it be considered .'•atisfactory until it has 
maintained its resistance through several seasons. I can myself or tlrrormh one 
of my office staff, attend to the ^-ading of any comparative series of ° vheafs 
growing under rust-inducing conditions, as soon as they arc ready for it. 

Tho study of the pepper yino disease will bo'confinued. The fungus sus- 
pected to bo its cause lias proved on culture to be identical to that udiicb causes 
the wilt disease of arbat (Oajtiim indicits). In tlio latter ease inoculation has 
proved it to he tho direct cause of the disease. In tho former this is wanting, 
and ns soon as tho life historj- is fully worked out, 1 propose to depute one of 
my establishment to carry out moculations cither in Hlaclras or Bombay. The 
samo fungus appears to cause diseases of several other crops, and these it is 
hoped cau be in part investigated during the year. Tlic oulv chance, at present, 
of treating this class of disease is b.v the discovery of resistant sorts, just as mth 
tho wheat rusts. Tho searclr has been commenced in the case of arhar, and I 
hope may be taken in band for pepper also, as soon as there is a station available 
for its study. 


Treatment of oat smut with formaline and copper sulphate is hein^' tested, 
and that of tho two smuts of Juar common in India wiU bo tried durin" the 
year. 

• Groundunt disease requires further work, which cannot bo oui lined until 
the results of this year’s experiments ax’o known. Assistance will probablv be 
required in growing a plot in some district where the crop is not known as I 
have got the disease into the Debra plots to which some Poona soil was added 
this year. 

The green ear disease of bajra, which is due to a new species of Sclerosmv. 
and which is common m several provinces, will he studied, but is not lUvelv to- 
be fully worked out in the coming year. 

It is not proposed to continue the investigation- of spike disease' in sandal 

frees in South India at present, as the disea.se is so obscure, and the failvu'e of all 
moculations tried has ]irovcd so puzzling, tliat it is evident that very extended 
observations and experiments are nccessaiy before its cause can be elucidated. 
As this would mean the whole time work of a oompotent pathologist for at least 
several mouths, It wiU ho necessary to wait for some time before ft can bo taken 

np again. Hasty visits of a few weeks’ duration are not likely to be the least 

ipe, and the work cannot be done at a dislanco. 

• j, disepe which has recently appeared in South India first 

in the Nilgms and later m the Neliampatties,^is at present nnlr freatmonl 
, experimentally. The results of the different methods tried should be known 
m the coming year, if successful, treatment can he extended. 

The cause of the Oasuarma disease in the Ganjam plantations has xeoentlv 
been ascertained, and attempts will be made to prevent its extension. ^ 
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A TiCG tlisease''']ciio''tni‘ Ideally as “ Cliatra ” '-lias been.ropovted from, scyeral 
•parts of Bengal. aiid. as the exami nation of specimens sent in has pi’ovednnsatis- 
factoxy,- it is.hoped, to. arrangefor a local stndy im the coming year. 

. on sugarcane diseases ■will be continued particularly as regards treat- 

meiit of redfot and sxh'ut., .The Babul, disease in Berar may xeguire a local yisit 
if it can be, arranged for, as its' inode of attack is doubtfuL Arra'ngemehte .will 
be made for keeping in touch -until local officials so 'as to be informed early of 
' any outbreak of disease. ; , 

', " It is proposed to depute,' a 'fieldman to one of the pi’ovinces to collect 
information and specimens of disease,, and it is '.suggested that be should be 
attached temporarily;-to the local Department of Agriculture and placed under 
the general control.of ohe'of the local officers while reporting direct to me. If 
, the experiment proyes satisfactory, it -wiil he possible later on to depute trained 
, assistants from. my. office to the different pro-rinces as opportunity arises to mabe ■ 
■ Jobal ohserTutions and carry on field work in connection with fungus diseases, 
and in particular to experiment, hnder direction from head-quarters, on the 
causation, and treatment of certain diseases. At present trained assistants can- 
not, be spared; and the fieldman’s work will be limited to collecting and report- 
ing on these diseases. 1 suggest sending him to Bombay, as there are several 
hlights partly studied by me within the last two years in that Presidency, 

. regarding which further information is requirerl. Under present conditions 
, tliis, and the continuance of touring, seem the chief means of beeping my 
office in close touch with the work of the Provincial Depaidments. 

■' ; , - E. J. BUTLER, 

Cryptogamio Botanist to the Government of India. 


No. 670, dated Mozaffarpur, the Stli December 1904. 

‘ From — H. M. Lefeot, Esq,, Entomologist to tho Government of India, 

To — ^T'bc Inspootor-Gencral of Agricnltnre in India. 

With reference to your letter No. 0.-14i97j dated the 16th ultimo, I have 
the. honour to forward the note therein asked for. 

. , 2. I shall be glad to have an opportunity of explaining in further detail 
at the Conference the points I have raised. 

* ' 3. ,I would suggest that the question of publication' is an impoidant one, and 

that the procedure to be adopted should be settled. A great mass of useful, 
information lies in my office awaiting publication and, though I am not desirous 
of publishing in any hurry, it wotdd facilitate the preparation of reports, etc., if 
I knew when and in what form the reports would be published. I have previ- 
ously pointed out that some useful information on Bconomic Entomology is 
published in Annual Keports of Earms and other places where one would not 
look for it. I may instance Mr. Haymann’s notes on cotton pests in the Annual 
Report of the Cawnpore Earm just issued. These should, in my opinion, be 
gathered in one publication available to evoxy one and where every officer would 
look for such information. Such a publication 1 had hoped to have got in Indian 
Museum Notes, under the title of notes on Economic Entomology, but the 
transfer of that to the Department is not sanctioned, pending, I presume, the 
meeting of the Board at Pusa. 

' ' ZiJote of the proposed BxpeHmenla at Bnsa during the season 190d-05, 

The work proposed to be carried out at Eusa includes two main 
features; — The investigation of such crop-pests as have not been worked 
oht-^the value of remedies against such pests as have been already studied and 
- which wiU 'be found to occur at Pusa. In the first, it is expected that pests 
will be found which have not ocem-red in the past season in the Bombay 
Presidency j the pests of sugarcane and indigo may be specially mentioned, both 
being numerous and complicated. 

,,In the second, an attempt will ho made to deal wiih every pest for which 
■remedies are already known ; this is px'oposed both with a view to protecting 
crops and to determining how far and at what cost it is possible to check pests 
; hy means 'within, 'the reach of the ordinary cultivator. This applies specially to 
the pests already studied, as well as those of ordinary khaiif and rabi crops 
where they' do, not requhe protracted investigation. So far as possible the aim 
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mil bo to treat posts as would T3o' done 'nh-a.fnrm or priirato ’estate: ■detbrdi'mmg 
•in eyerr case whether the treatmout-is fully paid in increased yield.; rip 
additioii there are tlic 'following enquiries : {a) the treatment i of lJur^o^ymg 
•insects and white ants, (6) the yaluo and scope of treatment with -insecticides, 
(eVthe use of light: traps as indicators of aiiproaoliing'pcsts and as nleaPs td 
destroying flying insects, (d) the insect pests ot cattlo and domestic animals', 
(e) the value of trap plants, especially of maize and juari as a trap for motli- 
borer in sugarcane, and of hhinda for cotton posts, (f) Iho value of special means 
of increasing benofleial insects (parasites and predators) which prey upon 
ooramon pests, and {(j) the relation between plant vigour and immunity to special 
classes of pests. 

As far as possible, these inquiries have been prepared for and to some 
extent conimenoed at !Pusa during t-he present inbi season. Besides the 
erection of the Inssctory, quarter:,, etc., the provision of areas of as many crops 
as possible on the Pnsa Parm is the chief requiroment necessary for research. 
In the oa<;o of the more important cvojis, (cane, ootton, rice, indigenous indigo, 
etc.) duplicate areas of the same variety treated in the same manner (in all 
except the treatment of pests), but grown .il- a distance from each other, are 
required to oiiahlo the effect of the treatment of pests to bo more acourately 
discerned. 

With reforenco to research experimonts provided in the various provinces, 
it is hoped that oo-operation can he .arranged with regal'd 1o the testing of 
remedies already tried or believed to bo useful; nPo in the general work of 
recording .and identifjdng the injurious iusects which aic found in each 
province. The latter lias been provided for in the case of two pr.jviace.s and 
one State (Bavoda) by the work of special assistants trained by the Entomolo- 
gist, now working in their provinces under the general direction of the 
Entomologist. It is hoped it may bo possible to train fuithcr men from other 
provinoos, or to arrange equivalent methods of co-operation with regard to the 
actual determination of pesls. The question of bringing ilic’ worlc at Pns.a into 
closer touch with that of tlio Provincial Agriculture Beparfment-, depends, in 
some men mrc, upon the publication of information inn form iweful to onicers 
of Provincial Bepartmonts. The simplest in?jisurc would be to publish in a 
permanent form all information regarding posts .‘•liulicd in clehiil, and in a 
tentative form tlie result of the past f.cx'iou’s investigations j tlic latter M'Oiiid 
include all exjicriments in the treatment of insect ])c^ls^t Pubu andin .all Provin- 
cial Bepartmonts whether carried out by tho Entomologist or by Provincial 
Departments, and would bo published as un Occasional Bulletin ” at the close 
of the year. This with the systematic recording oftbeaclual pests of each 
province, would pul every ollicor in touch with iho results gaino-l throughout 
India in the past sonson, and cimblo him to adopt stioh measures a-? he thought 
tisoful. An alteruativc is to publish iu leaflet form all inform.ation thought 
likely to be of general use, iudicatimr, specially, methods of treatment found 
useful at Pusa. Another enquiry which 'is in continual progress is the 
systomatic survey of the Insect Fauna of India; this is a matter that is pushed 
on whenever the stress of other work permits. It is oue of great imporKuce 
both immediately and for the future, nottheless so because its v.ilite is not 
immediately apparent, the oo-opovation of the ^tait of the Proviacial 
Agriculture Bop.artmcnts would be of great atlvant.ige, and load to more 
rapid progress both in the knowledge of Indian ins'-'cts and in tlio identification 
of the insects _ sent to the Entomologist. 'Iho latter is .at premnfc almost 
an impossibility from the lack of largo named collection of insects and no 
progress can bo made in this matter till large colleclious h.avc been formed. 

A separate branch of work will be councefed with sericulture, for wliich 
arrangements are being made, li possible, tbo question of Apioullurc will also 
bo considcied and taken up. 

n. :MAXTrELL LEPBOY, 

__ Entomologist to the Gooey iwienl of Indie. 

ittluzArrEnpun, 

The 8lh December 1904. 



Mxliewnenie, ''Jiwdstigaiioni,'-'aHi Ittiprcvfi^enlii to he carried out'ia Bengal during 190o-0G. 


i^u. 

■'Kani6 of crop. 1 

Nature of crpenmcnt. 

rJ 

Wh&rcio^bo contioned ot ottempted. 

’ Ti£>IAJ<CF 

1 

Paddy . . '' 

?iiiiety exparitnent (generally ^ 
line or scented vniiatoa with 
a common or coarse local 
rarietj- as a standard o£ 
comparison.) 

Butdwan, Dnmraou, Cultaok, 
Chittagong, Qouripnr 

(Mymansiug), Eajshahi, 
Sungpur. 

f 

Six or BO diileiant variities are being com- 
pared, Common varietieB from different 
parts of Bengal to be compared together. 

Tlio commonest vaiiohies are generally tlio 
most prolifio Outtuin is generallly a 
far mote important matter than quality, 
unless wo get both combined in one. 1 
■would even go outside the country in 
search of good vanetiee. 

2 

n • * 

Manure experiment (oompari- 
6on of cowduiig, oilealtCB, 
boncmeal, or nitie, liy itself 
or in mixture with each 
other. Aho gi eon manur- 
ing vvith sunheinp, 

thaincTi<ti etc.). 

Butdwan, Dnmraon, Cnttaok, 
oto. (all the farms). 

This experiment is moio domonstiafcional 
than oxporiineiilal. IVo make no attempt 
todiscoicr whether nitrogen, phospheno 
acid or potash is most required for paddy. 

"Wo use only general maunres rather to 
find out iheii economio value ; we liavo 
got most important piracticol results. 

3 

ti • 

N 

; 

Methods of cnlliyalion — j 

{a) Spacing experiment in 
transplantation of seedlings. 

Burdwan, Bnmraon, Cuttack, 
Chittogong, Eajahalii, 

Etingptir, and Goun ■ 
pur. 

1 

'the usual distance is 9’ or 10', but some- 
times, as in Batkcrganj moie— 16" or 18". 
Very onoonrngiiig results have already 
been obtiiined b} increasing tbo distance 
from 0" to li". The object of the experi- 
ment is to find out tlie best distance : 6 ' to 

18' arc being tried. 

4 

>1 • • 

(6) Number of BOedlinga poi 
hole in tiansplantatiou, 

! 

All farms excepting Qouripur 
(Mymensing). 

Tho experiment w'as enggested by tbo piae- 
tioo in Mymensing of planting one tecd- 
ling per hole. In the rest of the provinco 
tbe number vaiics fiom 3 or 4 (Burdwan) 
to 10 01 13 (Chittagong) end ovon 16 or 

30 (Shnhabad). 

5 

It • • 

(c) Quantity of seed per 
acre in broadciating. 

Bmdwan, Cuttack, Chitta- 
gong. 

Only usoful ■^Nlicro bioadcastloj; ia jnuoTi in 
vogne, 

c 

it • * 

(d) T7aflhiDg loots of plants 
hofora transplantation. 

Cattack .... 

Tho loots .lie ttsually wnshed. 

? 

-.1 

1 

J> ♦ • 

Two crops of paddy in tho 
same year (or winter pUddy | 
after ]uto). 

Butdwan, Cuttack . , 

Two ciopsof paddy (winter paddy after 
autumn or iiutuum paddy oi winter paddy 
utter liavTOBling jute) ate often taken oil 
tho eamu Held in Chittagong, Kungpur, 
Mymeneiiig, etc. It ib only intended to 
mtioduco It whoio it is not known (with 
iirigatioii, if neoCcssaty). 

8 

3i • * 

Irrigation experiments — 

(a) Iriigutiou versus no 
irrigotion. 

Do. . • 

Koiirigation m eastern or uoithcrn dis- 
tucts. Also EOmc means of iingation is 
recognized as absoluLely noccssaiy in 
South Behar. lionoo the cxpciiinent is 
oul; made where it would be most useful. 

y 

9 

}J • • 

{bj Economy of water in 
inigation. 

Butdwan, Damrodu, CuttaoL 

' Paddy being piactioally a watei plant, it is 
not Inirc bj coo much watoi, and the ryots 
take more than is necessary. The objeot 
of the experiment is to use different quan- 
tities of water a given number of times to 
find out how much is really neoosonry. 

10 

1 

[ 

j »l * * 

(c) Nigarb versus no JUigarJt 

Domraon, Bamnagai (Rjots' 
field). 

NigarK is tbo piaotice in vogue in South 
Behar of diaiulng tho paddy fields from 
about 10th to 26th September. This 
acconluatcB the need for water immediately 
aftevwaids. The experiment is meant to 
see if nigar/i may be dispouBod with. 

11 

12 

IS 

18-A 

Wlieat 

V • • 

3» • ' 

«> * 

1 

Variety experiment . . 

Manure experiment . • 

, MotlioJ of ouUivation : deep 
and shallow ploughing 
0ew crperimenl). 
Eradication of smut , • 

Domraon, Ciittoolr, Eaishai, 
Bungpnr, Gonripiir, Slripur 
Domraon, Biiipur 

Do. • • 

Do. • • 

Suitable laud is wanting at Burdwau. 

1 Little wlie.at is giowii in Bengal proper or 
Ori-so. So, outside Behar .in attempt 

1 will bo made to mtioduco the boit vaiie.y. 
Tho queallou of the best way of manur- 
ing is not BO important in thoso parts. 

Tlioio IB no loom at Dumraon for any now 
experiments unless wo give up some of tho 
old ones 

By steeping in solution of copper sulphate 
or hot water, and also by spiinkling the 
seed wilb a Btrongor solution of copper 
sulphate. This is hardly an experiment 
ns tho absolute success of tho process is 
beyond a doubt. It inny bo tried as a 
matter of demonstration. TVbat ia really 
wanted ifl to teach to it the ryot*. 
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^amc o! crop 


Ofits 

Jnto 


Cotton 


Sngircano 


Potatoes , 


If • 


Mnijo 


Junr 


B'ljri 

Totaoco . 

Mustard . 

Castor 


Xafuro o' ojpcrlmcnt. 


Tiin’eties . . • 

Do. . . • 

Matniro eiperimont . 
Spacing czperimont . 


Harvesting ot diCoront stage 
of growtl). 

Yotiely pzporinicnt 


Selection of tlia eeod of in- 
digenons varieties. 


Varietj experiment 


ilanurc exporiraont (ns in 
tlie c.aso of paddy j seo No< 2 
above). 

Methods of oqUivation 


Variety cipoiiment 


Mnnnro (coirdting, oilcales, 
Bupcrbonemcol, saltpetre, 
etc.) 

Cut vertut whole pieces 


Variety eipetiment (Jnunpnr, 
ICatnnpong and Mnznttar- 
per, also Natal and American 
varieties). 


Variety ovpcriincnt (inoludingi Siripnr nndDnmraon. 
fodder variolios). 


Vnieie to to coni) D nod or ntlcmidce 


Dnmraon,,Cnttaeh, EnjshBlii, 
Rungpnr, fiiripur. 

Bnrdwan, Enngpur, Jalpi- 
guri, Far'idpur, Qouripur 
(Mymenaing, Eojahalii). 

liurdwan, Itajshohi, Eung- 
pur. 

Do. 


Do. 


Siripnr, Domiaon, Cnttaclc, 
Chittagong, Enjshnhi, 
Enngpur. 

Saron, Mnraffiirpur, Jlnn- 
lihoom and Cattaok. 


Bnrdwan, Daiuraoa, Siripnr, 
Chittagong, Cuttack, Ea]- 
ahahi, Enngpot. 

All farms. 


Do. 


Do. 


Bnrdwan, Dnmracn, Siripnr, 
Cutiook, Eungpiir, and Enj 
ehnhi. 

Bnidnan . . . . 


Siripnr, Dnmraon, Cottack, 
Eajshahai. 


Variety eiporimeat (ioolud- 
ing boarded variety from 
Bombay). 

Variety cxpeiimcnt . . 


Do. 


Do. 


Do. 


Eungpur, Cntlack, Eajsbabi, 
Chittagong, Sinpui, Gouri- 
pnr. 

A.1I farms . . . . 


Siripnr, Dumraon, Cnttack, 
Eajsh'ohi. * 


HsUtllES, 


Egyptian, Amorienn, Sea lelan^ Brejtb, ' ) 
etc., also tree cotton. 


It is imoposed to select seed from the most 
piolifio plants in tho’O distiicte, Th» 
eelected seed will be distributed among tlis 
rjols of the respective districts.; 

Both Burdwan and Dnmraon get wabt-* 
logged in the rainy eeason. 


Wo have very fow good varieties in tiii 
enuntryj but there is unfortunately grrat 
risk in importing now varieties from otlsr 
countries as we may introdnoo varioos 
diseaste, Tho matter is very important. , 


Hardly a useful experiment. It has been 
eleirlj demonstMted both in onr Own 
farms and in other countries that the out- 
tuin is uhiiost diifofcly proportional to tlis 
quantity of eecd planted. 


Cnwnpur tape (bold, yellow) soils in the 
Calcutta market for E3-10-0 to H3-14 0, 
when tho local variety fetches only H3-4-0 
or U8-6 0, Hut we don’t know how ih’is 
will Buccoed in our ptovince.i 

Coconadn castor eoHs for E6, while local 
castor sells only for E3 in tho Cnlontta 
market. But wo don’t know if the former 
3b suitable for our soil and olimate, and 
what Hs outturn is as compared with that 
of tho local variety. There are other 
varieties and it is desirable to compare- 
them. 
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Ka. 

JfflTDO of CfOp j 

K&itiroof cxpcnineni. . T 

Vii^poto bo ootttmusil orottomptefl 

UriiiEEij. ' 
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1 

ihcA . ■ 1 

1 

t 

i 

( 

J 

ilnngpm, Gonripur, Rajshabi, H 
Oliiltagong. 1 

1 

Cliero is a consideiablo c,^poit trado in rhea 
ribbons (elude bark) from China. Tho 
oxtinotioii of the fiLifl utter dcgatnmiiig 
is beyond the ryols' power as it lequircB 
expensive niaobmery. But oruda bark iu 
^tbe sliiipc o£ ribbons may bo made and 
will oatil) lii.d a niatket. At prCBont, 
lioivoM)!, wo have no data upon which no 
may rtooinwond its oultivatioii — tho out- 
torn per acre or ookt per niauud, etc. 

34 ! 

Cnrmeria . 

r.arieticB . , . . i 

Rni'gpnr, Rajobabi, Cbitta- ■ 

gong. 

Unvlipatain vaiiety soils in tlie Calcutta 
market for E4-J2-0 to B6. JilodraB 
vaiioty for E4 to E4-8-0, while Pubna 
variety, tho best in Bengal, fotcbca only 
Rd-a-U to il3.4-0. 

3S < 

1 

linger 

Variety oxperimonk . . . 

Rnngpnr, Ilaishnbi, Cbitta- 1 
gong. 

Samo faiiuB as foi tiiiinorio. Introduction 
oi Coctiiu and Cnlioot varieties. 

36 ( 

Ohillies • 

Do. • 

Cutlnob, Rajsbabi, Eungpur. 
and Chittagong. 


86A 

Mulberry . 

■Vnriotiea manniing cnltiva- 
lion. 

Ptajsbftb]* 

i 


S? 

Fo3ilor 

Yavictics .... 

Caflaok nnd Siripnr, also 
Eajsbiihi. 


38 

Po» * • 

Ensilage , . < . 

Siripnr. 

. 

so 

Quick-growing 

Inol plants. 

Ynriotios .... 

Do. «... 

Would be most useful at Dumraon also, but 
wo have unforlunatoly no room. 

40 

' 41 

Seed soicollon 
gonerolly. 

Mixed _ crops _09 
practised i n ] 
Bell nr nndi 
; icgnkr rotation. 


Ail fiirniB. 

Sitipur and Dmnrnon. 

All the Farm Snpoilntendcnta and Orer- 
Bcors thotild soieet teed from the most 
piolifio and vigorous plants of every crop 
they grow, but most of all of the eom- 
monest vanittg of jiadig in their ree- 
peciivc districts. 

42 

Tob.acoo curing 
and cigar 
innking. 

M. 

Eungpur InduGtrinl School . 

Tho work to bo placed in cliargo of on ofScor 
lecently deputed to Burma for study of 
tbo optralions, 

43 

\ , 

Jnto 


Pcmbcroiidii, Durbhanga 

Encteriology of ntcoping and retting, 
annlyBifl of boiI nnd water, erporimonta 
condnoted by hlr. B. 8. Fiiiloiv, B.So, 

44 

Indigo 


•#» 

(1) JmpiovemBnt in manufacture, analyBia 
of indigotin. Hesearoh regarding 
colouring matter in the plant, oto., at 
Pemberanda, Durbbanga, and nttar- 
waida at Sirsia, Muzaffarpur. 





(2) Seed fnim^ at Dosna. near Delhi- 
Natal— Java vanolies, aelcolion of 
Bcod, oto. 

45 

Irrigation 

... 

... 

Crop cutting cj-peritnentB condnoted by 
oflioere of tbo Anricultuxal Department 
and tho Public Woiks Department on 
irrigated and unirxigated areas. 

46 

Tclerlna^ry Do- 
pnrtmcnt. . 

... 

Sitipur and Piisa 

. Cnttlo broeding at Siripnr and Pnsa, 
Extornioii of tho Bolgachia Collcga, 
Development of tho Bubordinatovotorinary 
servite. 

47 

Fairs and a.xhibi' 
tions, 

. 

... 

Demonstrations by Iravolling ovatseora of 
agrionllnral proSuots, implomonts, etc. 

48 

suit nnd Tnssnr 

. 

... 

Miotoecopicnl examination of aaod, inquirioB 
as to dcclino of tho indnstrios. Seed 





jinrBorlcB. 


S. L. MADDOX, 


15tk December 1904. Director of Zand Eecords and Agrteulture 



Stody of crops. 

The endoaroui's to improve the 

linproTtments in croppin". • 


‘ '■ No. C 6 C.— V- 753 , datedtlie Stbllecoiiiber 1904 i. , 

From— W. H. MoeelanD; Esq., T.G.S,, Director of Laud Keaords and 'Agriculture;' ’ ;r’ 

' Ifnitcd ErovinccB of Agra and OiidK ; : • 

' ( ‘ ‘ j, ' < , • ' r i. 

- To— The Hspector General of Agriculture in India. , " ' ' . , . ' Jv--,. 

I have tlie Tionom’ to submit the note asked for in yoirr letter No. ’|!|, 
laied-the '25th November 190di. I regret that the time allowed for its prepara- ■ , 
ion has been too short to pemit of my consulting the scientific officers of' the v;,, 
lepaitment, and prohahly one or two subjects have ■ been treated inadequately h ' 
u consequence, but in the circumstances this is unavoidable. , 

Note on Agricvltiiml Experiments, investigations and improvements, in pro- 

gress in the United Erovinces. / . ; ' ^ - '.i*,' 

It is unnecessary to detail tbe field and laboratory investigations into cer- " ' 

tain 'fundamental questions, Avhioh ’have 
,cwinno...>mroshcat,on». hccn 'conducted for Some ycars and'. will/' ' 

continue for many years iu future. Pull information regarding them will, he ' 
found in the, deport on the Oanmpoie I'Ai'ffi* , 

The detailed study of individual crops continues. The study of-juan. ' 

(Jndropogon sorgJmm) is in progress, - 
and that of the poppy is being taken up, . 
cropping in particular localities take the 
form of issues of good seed in places 
where the ’ seed stock is -known to he de- • - 
fectivo ; the method adopted has been described in a recent , cirenlar of the 
Government of India, and need not be. rccaintulatbd. ■ Cotton is' now beino- , 
added to the list of seeds dealt in as directed in that circular. ' ° ' ■; 

Investigations are also in progress to find suitable varieties.of crops for ■■ 
o',, ... , , , Ioco.litics wberc the local stock is had hnt ■ 

iiicaiitics. nothing more suitable is Icnown,’. The 

varieties now being sought for are (a) a - 
rice for the oanal-pigated tracts of Bundolkband; (h) a wheat for JlimdelkliLd ' 
generally. In this case now varieties are being produced bv crossin'>- i'n nddi ' 
tion to the numerous existing strains under trkl. • ' ® :■ 

Investigations on t!ie application of water to land are ahout-to be taken ' up - * 
Application of vratcr to land. accoi’dancc with the I'CcommeJidations 

0 , 1 , IiTigation Commission ravn. ' 

gramme of these has not been settled in detail pending a decision as to the best 
means of measuring water Dowmg in veiy small chan^els-a point- of cSdS- ' 
able piaotical difliculty on which I should welcome any suggestions. . - ■ ' ' 

VVith these experiments may bo coupled the attempt to kili kans-grass - 

. ,, {Saccharitm spontaneum) by • nrolonned 

DestrnctionofimnB-grnM. fiooding-also a recommeiidSion of the 

T e agricultural entomology of Cawnpote is gradually being worked out - 
Entomalcsy. in detail under the Deputy Director. ' ' 

nn,t 0 . 1 . 1 , f The inTcstigationof mst'.on wheat is 

nncton irho^t. ttie lomt-woric of Dr. Jiutler and' Mr.r 

Attempts to offlise the lioaiy „Hcl, „ j , 

ut,i,B.ntion of bniron clays. are a prominent feature of .the Provinces 

last chapter of Agricultural Ledger xTlf 

capitulate the details of tho varirnTT ^“’leccssary . to re- 

pronrising. , experiments, not one of which is' yery' 

In wcU-sinktog, tta m«t , oipnri,„snt is tte piniing of peroolai ' 

to” "'db in places p-too:l„a£Sf 

siblc. One experimental well has ^ i spring-wells' ' impbs- 

dnnng tie current season. Another 1ml'’ dotinnined 
and other modiaeations are being oonsi&d by. BngiM^ 



Attempts ai’o also 1)Ging; mado to devise clieapci* and more rapiid methods 
c. rr 4 -- f k of takioc borings, cither to locate how 

Trells or to tap lower springs tor existing 
wells with inadequate supply. A common auger has been found to serve up 
to about seventy -feet, provided no sand is met with, but it fails in sand j and a 
tool recently patented by ATr. Alartin oC Azamgarh is now under trial. 

The improvement of the water-supply in the suh-montaue tract (known 
oEik. toi ^ the tmi) is now being out on a Jaa-ge 

scale. The shallow wells m this tract 
;lraw water from a stratum contaminated liy decaying organic matter, and 
Tillages are not infrequently deserted omng to the sickness that results from 
the use of this water. The* people object to tube- wells, so the existing wells 
are being re-modelled to prevent the ingress of Avater from contaminated strata, 
and to obtain a pure supply through pipes sunk to greater depths. 

The methods of sugar-manufacture pursued in the Bohilkhand tract have 
„ , , been under study for some years, and an 

adaptation of the indigonous method is 
■being demonstrated in the locality concerned. 

A dep6t for rearing bulls has been established in the southern cattle-breed- 
ing tract of the Provinces, and plans for a 
Cattio-'brecdin^. dep6t for tliG northern tract are now being 

Avorked out. 


-Siiijects noisdfor discussion at J?ma in lelten No. 1326— -S-S, dated the 26th 

JHoventber 1904, from the Inspector General of Agriculture in India. 

(a) Pleasures for bringing .the Agricultural experts of the Imperial 
jDeparlment into closer touch with the work of tho Provincial Departments. 

I think the relations between tho Imperial experts and the Provincial 
-officers Avill be found to depend A-'ery largely on personal acquaintance, which 
•Ecan be secured by the tours of the former and by the regular meetings of the 
board of Agriculture. The ouly additional measure I Avould mggesl, os the 
-or<^anisation'of an intolligoncc system, somewhat on the foUo'n’fug Hues. In 
tlie first place, the exper(.s will doubtless haA^e access to most of the literature 
Healin'^ with their particular subjects, and they should habitually put this at 
-the disposal ofTProAunoial Departments. A monthly list of titles of importenfc 
papers, “^books, etc., classified by subjects, should ho circulated by the contra! 
-department, and arrangements made to lend out publications irom the central 
■libTai’V to Provincial officers who require to see them In the second place, 
there should bo a quaricrly journal Avhcrc officers (Imperial and Provincial) 
could record the progress and results of ihoir soientihc work, and Avhich Avould 
'ho open to free discussion by moans of correspondence. It should bo recognised 
bv all officers that this journal has the first claims on tlioir publications: and 
if ibis is done, the journal will, I think, have tho most elfoctivo motbocl of 
maintaining touch between officers who can seldom meet for personal -dis- 
cussion. regulating the work at tho Pusa Eesearoh Station 

Oollogo, and Parm, so that it may be of the greatest use to the several Pro- 

think the regulation of the Avork of Pusa must depend mainly_ on the 
Inspector General. He knows tho needs of each province, and he is m the 
best position to say what are the problems of general interest that can I’est be 
daoklcd at the central station, and Avhat are matters of more local concern th^ 

each province can work out on its own lines, Avith help, Avhero needed, from 

-tlo ot tto ProTinoial Agi-ioultural 

Departments into closer toucli with the agriculture of their provmces, so that 
nnv affect the practices of the actual cultivators. . 

Thfeonditions differ so greatly not ouly from province to province but 
'from district to ‘district, that I think it is entirely beyond the powoi of the 
Doai’d to lav down any general scheme of measures. Each provincial depart- 
. meSrmusfAmi out -this question for itsoK in accordance with local condi- 

'tioiis. 
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Tn file United Provinces, societies (.botli provincial and district) 'tiri, 
estaWislied failures, as tlie riglit type of member is not avaUable in 
S and the wrong typo insists on 30 inmg. The activity of these sociefe . 
h and tot vital. Attention has be^ eoncentatcd o! M 

on m-anising individnal workers, a slow process bnt effective m come of time, 

A nmrentlv, however, there will sliortly be in existence a considerable number ' 
S^co-onerative societies formed for the organisation _ of cretht and forlother , 
1 ) 0 X 1 ) 0565 ; and , where these societies develop, they will pr<mde an entirely - 
efficient means of communication between the department and the cidtivators, - 
Anai-t from these societies, the best hope for these provinces lies in oducatiDg 
the lar"-e landholders to take their place as pioneers of improvement. A scheme i 
to secure this object has recently been brought forward by one of the leading' 
landholders of Oudh, and is at present under discussion. Por Demonstration . 
Parms wc must wait till Pusa is sending out (inalified demonstrators. 

1 need hardly say that the foregoing remarks are not intended in any uay 
as suggestions for other provinces, bnt merely as indicating the general lines oi, 
work adapted to tliis part of the country. , “ 

W. H. MOEELAND. 


No. 138 G., dated Lahore, the 7th Deeemher 1904-. 

From— W.C. IlmNODr, E.cq.. I.C.S., Director of Land heeords and Agrienlture, Punjab, 
To— Ihe Inspector General of Agiicultuie in India, 


In reply lo your Po. 1326— 8-3, dated the 25th November 1901, I Lave 
the honour to enclose the required note on the imogramme of the Agricultural ^ 
Depaitment of the Punjab for the year 1905. 


Note descHMnp generally the Agricultural Bseperiments, ' Investigations ani '■ 

Improvements tohteh it is proposed to carry out in\ the Punjab in the 

year J90o. 

1. The work of the Punjab Agricultural Department is on a niodest^ 
scale. Ihere is an Experimental Paim of 75 acres at Lyallpur, which wilU 
he extended to 150 acres next spring. One hundred acres v ill he utilized'as 
a wheat and cotton-seed laim, and the rest will he for the ordinary manurial 
and variety experiments. "Wheat is the staple crop' of the Province. ' 
have fixed on some varieties which are likely to do well in the Colony and 
south-west Punjab. Hicse have been improved by selection. Muzaffarnagar 
and DeM soft u bite wheats promise to ho in demand. A hydraulic expeiiment 
Tfith wheat has been arranged in consultation noth the Irrigation Depart- ; 
ment. 

2. Cotton claims even more attention than wheat owing to the wider ' 
scope for improvement. Our cliief enterprrisQ is connected with American ' 
varieties, both new and acclimatized. These were grown this year on p - 
demonstration plots of 2 or 3 acres each in the Ghenab and Jhelum Colonies, 
American methods being followed. The acclimatised varieties, including Dhar- 
var, Cawnpm’, and what is known as “ Narma,” all did well. There was no 
disease worth mentioning. The outturn will, it is anticipated, he at least 
equal to that of the most prolific desi varieties. Next year, acclimatised Ame- 
ricans rvill he grown on a commercial scale by 9 or 10 zamindars, and I hope 
to have some 600 acres of it. We shall gain further experience of the crop, 
and go some distance towards solving the problem as to whether it can be grorvn 
at a profit. Mr. klolhson thought some average samples sent to him good ' 
enough to spin 40’s, The word “ Karina^’ requires some explanation. Ame- 
rican Upland Cotton was distributed some 20 years ago to cultivators iu 
various districts for trial. They did not take to the crop, but stray plants 
of American Cotton may still be found in their fields. In some instances, small' 
patoiesof ‘jSaxma are sown for home consumption. Newly' introduced 
Americans are not as hardy as acclimatised, and area little later in maturing 
It IS intended to cross them with acclimatised plants. Selection from local 
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varieties lias been begun. Some cssa 5 '^s liavc been made "witli hybiidisaiion, 
but expert advice is urgently req^uired. Cotton-seed soleotion bas been under' 
taken in five districts with a vic'sv to ibe improvement ol the indigenous 

staples and^ to coiuitcracting the deterioration due’to the influencb of ginnin'’’ 

mills. This is being done by District OJiicers tbrougb tbe agency of cultivators 
u’bo have shown an interest in cotton. 

3. A boo aero seed-farm _ lias been established at Surgoda, for tbe new 
Jbelum Colony, mainly for good vaidoties of indigenous wheat and cotton. ’ 

4s, An Agricultural Assistant trained by Mr. Jlaxwell Lefroy bas begun 
work. 

5. Tbe usual manurial rotation and variety experiment call for no special 
remarks. 

6. A Deputy Director will be appointed in tbe near future, and tbe 
Economic Botanist recently sanctioned for Sabaranpur is for tbe joint advantage 
of tbe United Provinces and the Punjab. 

7 . In paragraph 2 (a) and (i) of the In.speclor General of Agriculture’s 

letter No. 1326 — 8-3, of the 25tb N’ovember IQiJdi, suggestions are invited as 
to measures for bringing the agricultural everts of the Imperial Department 
into closer touch with tbe work" of the Provincial Departments, and for 
regulating tlic worlc at tbo Pusa Ue.scarcli Institute, College and Earm, so that 
it may be of the greatest use to tbe several Provinces. Our Agricultural 
Department being in its early stages, I regret that I am unable to make’ any 
definite proposals at present. I consider, however, that co-operation will be 
most essential. To secure this, I would give the superior Provincial Staff 
facilities for establishing intimate relations udth the Pusa staff, for acquaint- 
ing themselves on the spot w ith the resources of the Institute, and with the 
work which is being done there. The annual conference will go far towards 
providing the required opportunity. A Pusa magazine should record tbe 
progress of tbe various enquiries and experiments, and each Province might 
contribute notes. In special cases, members of the Pusa staff should be allowed, 
to study particular problems on tbo spot. If Ibis policy is pursued, Provincial 
Departments will Icnow exactly what assistance they can get from Pusa, and 
will bo anxious to avail themselves of it. I would deprecate tbo framing of 
imy -rules. Those might frustiuie their own object by creating an impression 
of subordination lo^ Pusa. . . 

8. In tbe Punjab wo have not reached tbo stage at wliiob District ^ Agri- 
cultni'al Committees oi'.Socicties should be organised. -The Deputy Director , 
must get fo know tbe, language and ti\c people. He must acquaint himself 
with the conditions of Punjab agriculture before we can embark Antb 
advantage on a definite policy. When we have decided on lines of improve- 
ment, I shall recommend the formation of District Agricultural Comraittees. 
Demonstrations win bo arranged for wherever necessary, and the puhlication 
of a vernacular journal will he Uopt in view. Practical demonstrations ndtb 
cotton arc in progress. Courts of IVards will be able to give material assistance 
in many matters. Shows of agricultural produce and implements promise to 
be of use, and these could be managed by the District Committees. 

W. 0. EENOUP. 


No, A-T-lia, dated Poona, tlie SSth November 1904. 

Prom— II. S. Bawhence, E^q., I.C.S., Director of Land Records and Agriculture, 

liombay. 

To— The Chief Secretary to the Government o£ Bombay, Revenue Department. 

With deference to Government Resolution No, 8017 of lOlh October 1904-, 
I have tbe honour to submit copies of notes prepared by Messrs. Elotebor, 
Knight and Gnmmie regarding experiments which are in progress and are under 

consideration for the coming year. , . 

2. To these notes I may add that arrangements are being made lor the 
expenditure of the giunt of RIO, 000 in accordance with the scheme suggested 
by the Government of India on tbo collection of cotton-seed wliiob will be dis- 
tributed to cultivators at the next .sowing season. 
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3. Witt reference to paragraphs 22 to 25 of Mr. Fletcher’s note, I have the 
honour to observe that plans for the establishment of the farms therein noted^are 
under consideration, hut are not yet ready for submission to Government ; it is 
not probable that these farms can be instituted in tbe coming year. 

* i ♦ * * * 


NOTES EEQAEDING AGEICTJLTOEAL EXPERIMENTS IN PROSEBSS AND PROGRAMME OP ‘WORK POB 

the coming year. 


BouBiT PiasiDiNor. 


Farms in charge of the Deputy Director of Agriculture, Dotnbay. 


Sorittl 
No. of 
(atm. 

1 

; Nomooffarm* 

; 

Name of 
saoTOst ton'n 
or village. 

Talata in whioh 
sitoatod. 

niatriot. 

droain 

acres. 

Type* of Boiii 

1 

Data rrhen 
j ostahlUhri. 

1 

1 

Surat . . 

1 1 

Chora^i . • 

' Southern Gujarat 

8A0 

Black cotton soil 

189G. “ 

2 


Nadiad . 

Nadiad 

Northern „ . 

1 41-10 

Sandy (iloradn) 

October 1903. 

s 

Dharirar • ! 

Dhaivrar 

UhaKTar . 

Karnatak . • 

74-0 

(o) Blai-k clay, | 

April J904. 



1 




(6) Ecd-Bandy eoil. ' 


4 

Mirpnrlclias . j 

Mirpnrkbag . J 

Mirpurkbas . 

Sind 

47*0 

Bight loam 

September 1901. 

6 

Ja](;aon . . 

Jalgaon . 

Jalgaon . 

Kliandesh 

7-20 

Blnok cotton toil 

June 1901, 

e 

Chli&TO^i 

Oih&iodi 

Saaand . 

1 Northern Gujarat 

6-0 

Light loim , 

1902. 

1 

Daur . . 1 

Dour 

• 1 

1 Sind 

C4-0 

Sandy . , . 

} ' 


1 






(Site selected. 

6 

Jamcsabad . 

Jamesabad . 

Jamesabad 

I Do. 

lCO-0 

Heavy loam 

3 

9 

S&bamatt . 

Abmedabad . 

Dasoroi 

Northern Gujarat 

60 to 100 

Light loam , . 

■1 

10 

Tapti . . 

Mandvi . 

South ern 
Gujarat. 

I Soathcrn ,, . 

100 

Black cotton soil . 

^ Propoied. 

11 

Movalia Tank 

Dobad . 

Dohad • • 

Panch Mahals . 

• •• 


) 


2. The experiments to be oonducted on each of these farms are in general 
so special to that farm that they are given imder the heads of the farms 
separately. It might, however, be here mentioned that for the purpose of 
bringing home to the cultivators the results on any farm, it is intended, as 
a sufficient number of trained Assistants giudually becomes .available, to estab- 
lish round that farm small “out-post” demonstration plots. These will be 
itinerant and not stationary in character, the duration of any one “ out-post ” 
depending largely on the rapidity or otherwise with which the surrounding 
cultivators take up the improvement (either in seed or practice) demonstrated. 

3. Surat Farm, — On this farm, as on almost all other farms, experiments 
will be made on the relative value of — 

(o) Crop rotations. — Results up to date tend to prove that the agricul' 
tural practices of tlie district cannot be much improved on in 
this respect, a two-year rotation of cotton and juar (the latter as 
a sole crop or mixed witli tur) giving a larger profit in general 
than any otheis. 

(&) Manures — Here again the correctness of the local practice of apply- 
ing manure (tarm-yard) only once every 5 to 7 years has been 
proved by experiments which have been already conducted for 
a series of years. Experiments made during the current season on 
a number of artificial manures will be continued during the next 
few years. 

(c) Selected and unselected seed, especially of cotton and juar. — Defi- 

nite results have already been obtained with regard to the latter 
crop, but almost all tbe improved seed will be lost this season 
owing to tbe unfavourable monsoon. Selection will be con- 
tinued in tbe case of these and all other crops grown in the 
district. 

(d) Imported varieties of several crops, especially groimdnut, wheat, and 

juar.—WilX be further tested as to their suitability for growth in 
the district. As far as experiments have gone, Virginian and 
large Japanese groundnuts alone show definite superiority over 
the local varieties. 

(e) Eyhridization. — In the course of the nest season definite results may 

he looked for from the hybrid cottons selected during the current 
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wiU pvobably gi« the best mute te S Tot 
Hus type can only bo feed atter another time yS sde’efcn 
u\ T TyUeat, rice, etc., will be coulinued. 

(t) Insecftcides "ad /arytetdes.— Esperiments on these lines fthe 
former racier the control of the Entomologist to the GoyfraS 
of India) will bo continued. More is, howovor, hero to be eipeet- 

■ it TS “ ?' '“f T *1 Ptoduton 

by sclectJon of resistant varieties. ^ 

iff) New affricumral the garden cultivation in tlio 

ueiglibourliood, linglish tam-vTest ploughs are in great request 
and these are imported and distributed to cultivators at cost price. 
Other new imploments mclnding one or two for raising water 
to a height of tlireeor four feet vdll he set up, as the needs of 
district m this direction become known. 


d.. Botamcal work on the farm wiU include the determination of the 
holanical affinities oi; the cottons of the world and of Indian varieties of luar. 
vrheat, etc. 

5. Nadtad Furw.— The farm is intended in the first case for the improve- 
ment of the cultivation of tobacco in the district. Experiments as to the 
rotations and manures, under wliioli this crop gives the largest yield, will he 
eonduoted. Entil a curing house is erected little can he done in the direction 
of obtaining a belter quality of leaf fop export. 

6. Experiments under the various heads given above for the Surat Farm 
will ho conducted on the staple crops of the district, wliich include (besides 
dobacco) ) hajri, Icodrpa, nagli, juar, etc. 

7. Owing largely to provalaiico of plague and partly to bad seasons, the 
price of tobacco has decreased greatly since the famine. The former cause is 
responsible for the fact that dealers will not visit the district, and the latter ' 
that tlio quality of tobacco produced is inferior. In consequence, many culti- 
vators arc suljsitutiiig the cultivation of cotton for that of tobacco ; this tendency 
to change is also aggravated by the enormous profits obtained from cotton during 
dhe past season owing to manipulation of the material in Amoiica. It appears, 
then, that tlio cultivation of cotton should find a place on the farm. 

8. J)har war Barm, — On this farm experiments will bo imdertaken under 
all the heads iletaiied above for the case of the Surat Farm. 

9. This district is probably the only part of the Presidency where exotic 
•cotton can ho grown on rainfall alone. One of the directions experiments will 
take is the acclimatization dc novo and hybridization of American cotton. It 
would, appear that in previous experiments to this end no systematic attempt 
has been made to find the exact period at which sowing should take place. 

At present ilio acclimatized .American is sown at the end of August or begin- 
ing of September and fiowers in December. Tliis is probaly at least a month 
too late, and during the current year the effect of carlior sowing is being tested, 
and up to date promises to he most beneficial. 

10. Mirpurhhas Barm {Sind ). — Here the crops to be experimented on will 
he quite dilTcrcnt in general from those in tho Presidency jiropor, though the 
headings given under the Surat Farm will still apply. 

11. Bgyptinn and American cottons have been sown during tlio current 
year at Dhoro Naro, and though the conditions as to wal er-supply, time at 
which sowing could he commenced, character of season, etc., were far from 
favourable, it is expected that tho results ohiained will justify an extended trial 
under tho better water-supply (perounial) obtaiuahlo on the .Tamrao Canal at 
iMirpurkims. During the coming season it is also intondod to distribute to zamin- 
dars seed sufficient for sowing about oOO acres. Seed much in excess of this 
quantity lias already been asked for liy zamindars, hut it is thought that 
until furlhcr experiments prove wliicli is the best v.aricty of those tried, the 
area put under the crop bv zamindans should not he too great. 

12. Besides these crops, others (aspcoially Egyptian)^ will he tried including 
several leguminous varieties. The latter are of siiecial importance in this case, 
since complaints ai’O rife that tho land on tho Jamrao has thus early become 
exhausted, Two such crops arc Egyptian clover and groundnuts (see para- 
graph 211. 
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13. Will be experimented on here if, as suggested by me, 

tbe period during Trliicb, owing to eanal cleai’ance, no water is available is 
cbanged from April- May to December- January. 

11. Maize is another crop to whicli special attention will be given, as the 
varieties at present grown in Sind are very inferior. 

16. One of tbe chief lines of work in this rainless tract will be the coudnefc 
of experiments as to the relative value of water when applied to various crops. 
fTbese expeiiments will be initiated as soon as funds are forlliooining for the 
erection of the stono-worlc necessary for tbe measurement of tbe water ; this, 
it is hoped, will be within tbe current year. 

. 16. Under the newly introduced perennial water-supply of tbe .Tamrao 

Oanal over-irrigalion is very common, and large areas under this canal have 
already become silt and passed out of cultivation through this practice. It is 
intended to experiment on such land in the neighbourhood of the farm. 

17. Under the head of “ New implements ” may be particularized («) 
“ Water-lifts” which in Sind, especially on low lifts, can undoubtedly be much 
improved, (J) the modification of the native plough for the purpose of making 
ridges for crops (at present Unknown in Sind), (c) an implement for making 
the ridges that are necessary under irrigation for tlie ijurposc of dividing the 
land into blocks, each of, say, an area of 5 guntas (also unlmown at present in 
the province), etc , etc. 

18. Jnlgaon Farm . — At present this temporary farm (7 acres 20 guntas 
in extent) grows (mly cotton-hybrids and superior varieties of juar. The former 
are crosses between IChandesh cotton and liner growtlis. Last year there 
were indications that an improved variety suited to conditions in Kbandesh 
might be loolced for in tbe course of the present season. If this hope is 
justified by lesulls, the establishment of a larger permanent farm will he 
necessitated by the larger scale on which cotton-breeding should be conducted. 
As Kbandesh is a large cotton-growing district and as it is absolutely necessary 
that, for purposes of improvement in staple and yield, each cotton varietv 
should be manipulated in its own iiarticular district, it is almost certain that- 
very valuable results would, under these circumstances, he obtained. 

19. In the event of a larger and pornianont farm being establish cd, experi* 
'meats under all the heads detailed in the case of the Surat Ihirm will bo 
conducted. 

20. Qhharodi -Work on this small plot will he confined for the 

present to the cultivation and selection of the very promising cotton-hybrids 
already obtained between the local variety and finer* growtlis. Until the district 
has more completely recovered from the elfect of tho last famine, it seems 
doubtful whether experiments in other directions would have any immediate 
result, 


21. Daur Farm.— -A site comprising'Gl acres of very sandy land has been 
chosen on the Hasrat Canal. Tho farm is intended ohioflv for experimonts in 
the cultivation of groundnuts— a crap at present practically unknown in Sind— 
though other crops suited for growth on sandy land will also bo experimenled. 
on. At present work has not yet commenced owing to lack of the necessary 
subordinates to be put in charge. 

22. Jamesahad Farm.— This farm will bo supplementary to the Mirpurkhas 
barm.^ Tbe soil as slightly header and will therefore reijuire different treat- 
ment in tho way of irrigation. The land like much of that in the neit^hbour- 
hood IS not cultivated owing to tbe fact that it is impregnated with salt Por 

the hrst par or two experiments in the rechmation of the site wiU. it is hoped, 
prove valuable, as the question of tho proper treatment of such land is of verv 
prising importance not only in Sind but in aU parts of India, where perennial 
irrigation IS practised. ^ 

23. Sabamiati Farm.—U is intended to acquire a site for an experimoutal 
tpm on land to ho oomnianded by tho proposed Sabarmati Canal. Experiments 
simlar to thop on the Mirpurkhas Earm will be here conducted. It, is pro- 

if the water-supiily is good much more valuable varieties of crops 
® ^ district. The date of the establish 

beo'ins to operate™ naturally depend on tbe date when the proposed canal 

Tant? hevomf proposed to select a small area on the banks of the 

iapti beiond tidal infliienoo to experiment on the effect of ii-rigation on black 
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cotton soil. Por tliis pwposo a small oil-ougine -witli a rotatory pump will be 
necessary for raising water. i uo 

n' f ^ selected under tlie newly, 

completed Movalia lank m the Paneh Mahals. The remarks made in the 
case of the Mirpurkhas Parm apply also hero. 

reliable results on those farms would he much accelerated if 
the Popartment possesses a good Agricultural Chemist and Mvcologist. Many 
questions hare already arisen on which much light would ho thrown and in, 
wluch direction cxpei'imeuts in the field should take would he indicated by the^ 
laboratory work oi such officers. Their appointment and the erection and 
fitting up of their respective laboratories, is a matter of great urgency. 

^ P. PLETOnPR, 

Depety Director of Agriculture, 


The expeTirteiitol teorJe under the charge of the Special Assistant to the Director of Agriculture, 


SctiiT 
Kl) of 
fowl. 

Nntao of form. 

Httmo ot nt-arejit 
iown or 

TMnl ft in whloH 
MtU&ICit. 

1 

Dlsfrlcl. 

i Aren In 
! flcrPff» 

Types of soli. 

Da to vrhen 
CAtabliihed. 

DkUlOSSa 

1 

1 

2. 1 

Poovm 7111™ . ’ 

Dairy Pnrta , i 

Peon ft . 

Do. . . j 

Hnvcll , 

Do, , 

Poona . 

r)o. 

28-0 

332 32 

j Mi'dinm Wnok 

1 mid light Bojl, 

1879 

1890 

t 

S I 

1 

Iran 3 ri Pam .i 

Hacliipcw . i 

i 

Do. . 

1 

Do. 

G2-31 

Drop black and 
light soil. 

1891 


4 ! 

1 

ilnnjri Sewago . 

Do. . . . i 

, , 1 

Do. . 

Do. 

16 0 

Black and light 
soil. 

1901 


<> 

Uico Mpoiimontf 
at Lonavk. 

Loiiftvla • j 

1 Arnvftl . 

[ 

Do. 

10' 1 

light noil . , 

1903 


C .j 

Hiea fttid juar 
plaU, 'Waflf'.aoti. 

lYft3gflon . 1 

Do. 

Do. 

1-32 

Do. , , 

ISOl 

(In oultivaioi 

7 

1 Chorvk . , 

1 IvJirjat ■ * Kflnnt » , 

' Kolabn , 

8 0 

Do. , . 

1903 

t fields. 

a 

Tbsna , , 

Tiiftna . « 

SakoUe. 

Thmift 

•2 2 

Do, . 

1903 


9 

, Kira . 

Nira . . j 

Bhimilmili 

I'oonn 

• »« 

i 

Pioproscd. 



The woidc at these various centres is varied and will bo treated of one by 

one; 

2. Poona Farm , — This farm serves the purpose of practical teaching in 
agriculture to the agricultural students at the College of Science, and for this 
reason only serves to a limited extent' the purpose of exjierimentation. 

3. The principal lines of experiment have been the study of tlio varieties of 
indigenous crops of India for the purpose of the identification, olassifleafion, and 
determination of tlio peculiarities of the several varieties. Along this lino the 
study of cotton, juar, millets, pulses, wdicat, rice, maize, and hajri has beou under- 
taken. The assistance of Professor Gammie, Professor of Botany, College of 
Soionco, Poona, has been freely availed of 'in the abovo work, and wheat and 
cotton have been quite thoroughly worked out. Pico, tur, juar, and the pulses 
are receiving attention at present. This work will go on in the coming year. 

4. The cfloot of olimate upon the variety is being made a matter of study 
hero' with cotton and wheat. All varieties are being grown continuously at 
the farm and compared each year with crops of the same variety raised from 
seed brought direct from the home of that variety. 

5., The hybridization of cotton, as inaugurated by Mr. Mollison, will only 
bo carried on at Poona, so far as it may be needed to give some cluo to the 
origin of varieties from the behaviour of the hybrids. The hybridization of 
wheat ivill be continued witb a view of discovering a rust-proof variety of 
superior quality. Also hybridization among other crops will be attempted. 

6. The selection of seed from the oliject plots, in wliich are grown many 
varieties of most of the crops of tho Bombay Presidency, is carried on inciden- 
tally. 

Imported varieties will bo tried as they are received. 

7. Poona Fairy I’his farm is devoted to the growing of fodder 

for its animals, and as far as posible comparative trials are made with the 
various fodder plants available, especially fodders of the order Icgtiminosa:. 
'J'he land is Icopt continuously under crops, and mannro, rotation, and irriga- 
tion in such case require great care. 

8. The dairy consists of about 250 animals, composed of representatives of 
thi’ce breeds of cows, vi^,, Sind, Gir, and Aden, andthreo breeds of buffaloes, viz.^ 
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Delhi, Jaffarabad, and Guiarai A record is kept of each animal 'and a com- 
parative test of the profits of these six breeds is being made. 

9. Scientific breeding is almost iinknowm in the case of Indian cattle. In 
the breeding of the animals of these several breeds at Poona, it is proposed to ,, 
demonstrate the value of scientific principles of breeding dairy cattle. It is 
believed that in a few generations the Indian dairy cow or buffalo could become 
so improved that she will compare favourably with the European diary animal. 

10. The food tests will he made from time to time to ascertain the most 
economical methods of feeding for milk. 

Experiments in treating of butter for keeping and tinning will bo tried. 

11. Manjri Farm was established for the investigation of sugarcane culti- 
vation. 

Manure experiments will bo carried on as follows : — 

(1) To verify the results of previous years with oil-cakes, poudrette, and 

nitrates. 

(2) To ascertain the nitrogen requirements of the hard varieties of cane 

(Vans! and Sannahile). 

(3) To asceriain the potash and phosphoric acid roqniremonts of sugar- 

cane in their region. 

(4) Eotation experiments for sugaroano are to be tried to ascertain the 

most profitable rotation, for this crop under the block system of 

irrigation. 

12. Purtlier tests of the best varieties of jirnr, bajri, wheat , groundnut 
sweet-potatoes adapted to Poona Distilct will bo carried on. 

13. .As regards tapioca, the outturn of tho crop, percentage of starch, 
feeding value, danger of feeding, and ability to resist drought will bo con- 
sidered and determined. 

14. Experiments with insecticides and fungicides are made as occasion 
arises. 

16. Experiments for finding out through the plants the manurial require- 
ments of the soil of this region will be carried on. 

The careful selection of seed of all crops will go on at this farm, 

16. The Muincipal Sewage Farm of tho City of 
Poona is located near Manjri Farm. Hero sugaroano and garden crops are 
grown under sovage that has been through tho septic tank. The objects arc 
(1) to find the manurial value of the sewage, (2) to find tbo best treatment 
needed for its purification, and (3) to find out tho area of land roquired to take 
the sewage from a given population. It is felt that when tho results of tho 
year are available questions (1) and (3) will be fully settled, and if further 
experiments are to bo made, sowago from an area of Poona actuUy drained 
should be applied. 

17. Fice Experiments at Lomvla. — A small area of rice land has been 
leased for the year at Lonavla and work is going oiv on tho following Hnes:— 

(i) Eab experiments to ascertain (rf) Ti^horein lies the benefit of this system 
of cultivation, (h) to ascertain the cornparative value of several rabs in use, 
and (c) to find a substitute ; (ii) a comparative trial of rice varieties ; (iii) 
experiments with nitre as rice mannro. Tho results are not yet available, but 
such work will require several years. 

18. iVsYre The value of nitre on rico soils of somewhat 

retentive nature was fairly well demonstrated last year. Experiments of this 
year, judged from the standing crop, confirm tho results of last year. 

19. Auoilict line of wotJc^ — It is proposed to carry out experiments for 
recluimmg the water-logged and reh lands on the Nira Canal ^ 

J. B. KNIGHT, 

■ Special Assistant. 

Experiments proposed to be carried out in tbo Ganesbkbind Bobinical Garden. 

1. A systeraatic collection of indigenous trees and shrubs to determine 
(among others) the following facts : — 

(i) the most satisfactory methods of reproduction, tansplanting, and 

treatment during growth ; 

(ii) the periodical increment of growth; 
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mi) periods of leafing, flowering, fruiting, and ripening of seed ; 

(iv) ago at maturity j . j. b « » 

I (v) special investigations regarding the quality of timber, yield of otlier 

economic products, etc. ' ’ 

2. Hxporimontal introduction of rubber, fibre, medicinal plants, etc. 

8. Espenmontal tests on exotic plants on tbe same lines as (1) and (2) 

4. Endeavours to improve and inoreaso tbo yield of fruit trees, indigenous 
and also exotic, if found suitable for tbo Deccan. 

5. Potanical rescaroli in special natural orders, tbo first three to be under- 
taken being Malvacora, Leguminosm, and CucurbilacEe. 

6. - To continue tbe cultivation of cottons forpm’poses of botanical classifica- 
tion, also of wheat and rice. 

7. To attempt the improvement of a solcoted number of our finest wild 
flowering plants so that they can be nsed as garden plants. 

G. A. GAMMIE, 
Profesm' of Botany^ Poona, 

Pioccotlings of tbo Board o£ Rovcn\ie (neveimo Scltlcmont, Land 'Records, .'uid Agiicdtui-o), 

bfiidra*’, rtiid GOOD Miscollancons, dated the 8lb December lOOd. 

Head— 

Letter from tbo Deputy Director of Agriculttiro, No. l.'SCS, dated tlic 21st October 1004, 
Fubmitting, \ritl) a mcmm-jindnm on tbe cxiierimcntal work to be carried out 

by tbe Department during 1!)0C-0G, and snagesting Uiat ll)o Bo.ird of Agn'culturo 
might be a-sked to consider wbafc gcndal line of policy is advis.able. 

Read also— 

Letter from tb(i Government Botanist, No. 1174, dated tbo SOtb October 1004, KubmvtUug 
'memorandum of tliciiua'icnltundinvc^sigationK, experiments, and improvcincnU proposed 
to bo conducted iii tbe Govomnicnt Bobmist’H olhee during tlic ensuing soason. 

Read also— 

Letter from tbe liirpcclor Gcncnd o£ a\griculUirc, No. C-1602, dated tbo iCtb November 
1004. 

Read also— 

Letter From tbo InHpedor General o£ AgrituKurc, No. 1G2C — 8-C, dated tbo 25tb November 
1004. 

Read also — 

Letter from (bo Suporintondent, Civil Vctcrinnry Department, Mardas Dit,. No. 0S7, 
dated tbo .Ird Dccembor 1004, submitting (hat (bo agricultural cxpcrimciilrf, investiga- 
tion!;, etc., nro outbido tbo work «£ bit. Dcpailmcut. 


llxsoEOTroN,— With reference to bis Icttcre Nos. 0-1602, dated tlic IGth 
November 1004, and 1020— S-G, daied the 26th Novemhor 1904, a note doscri- 
hing the agricultural investigations, oxpei'imcuts, and inqn’ovomonts, which it is 
proposed to caia’v out duiing the ensuing season in (bis Presidency, and con- 
taining coi’iain proposals in regard to the .subjects mentmued in paragraph ^ of 
the latter letter is liorcwith forwarded to the Inspector Gonoralof Agricnlturo. 

2. AdvcrtingiolnslcttcrNo. 1843, dated tbo 27th Novemher 1904, the 
Inspector General is informed that owing to the present state of the season 
Government, arc unable tu spare the Director to atj^e^d the fiipt mcot.mg or the 
Board of Agriculture, hut that tbo Deputy Diroctor of Agriculture (Jlr 0. 
Benson) and tlio Government. Botanist (Mr. Barber) will be deputed from us 
Presidency. They have been insiructed to reach Pusa on the 6th January 
1005. 
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Note descnUng tie AgriouUnml Bccperhncnts, Investigaiiom and Improve-' 
mcnts, lohicli it is p)roposetl to carry out in 1905 in the liladfas 'Presidency. 

SECTION I.— INVESTIGATIONS. 

(i) StSTEMATIO BoTA-NIOAE Servet. 

(а) The Goverument Botanist ’n-ill make a special study of the forests of ' 
the Western Ghats in Travancore and will collect specimens of the flora thereof 
for his herbarium. 

(б) The sfcudv of the hatistoria of the sandal will be continued. As the 
-sandal of Madras is stated to be inferior (o that of Mysore in. oil-bearing - 
propertiesj a biological study of the flora of the sandal tracts in Mysore will be 
made in order to determine, if possible, the effect of associates upon the pro* 
duotion of scented wood. 

(c) The attempt to determine tho species, with their vanaoular names, of 
the forest trees of the coffee zone in Mysore will bo continued. The work may 
be of use in tlie investigation of stumprofc in coffee. 

[d) Oolloetions of tbe various Zoranlhacece (parasites), which are ravag- 
ing the forests of this Presidency, will he made, and their biology studied. 

(c) A careful study of the wild peppers of this Presidency has been com- 
menced and will lie continued, as it is necessary both from a soiontific and the 
economical point of view. 

(/) The grasses of this Presidency, of which large collections have been 
made, will be examined and named. 

(ii) Economic SuRVEr. 

(«) The economic survey of tho cultivated plants of Madras will bo 
pushed on with. 

[h] Information as to the uses (o which agave plants arc put and the 
methods of extraction of fibre adopted in the different districts will he coI» 
lectod, 

(c) A careful study of the cottons grown in this Presidency ^t’i^ be made 
in tho light of Middleton’s and Gammic’s OlasMfication, and similar work 
carried on in regard to cholams, indigos,' sugarcanes and otlior valuable crops. 

(iii) Studies in Pjiaotioad Acriouetdre. 

A detailed study will bo made of the crops and agricultural conditions of 
the Malabar and South Arcot districts, if Governmont sanction tlio establish- ^ 
meut of pepper and groundnut farms in these districts, in regard to which 
proposals have been made. Otherwise, tho Beooan districts will ho taken up. 


(iv) The investigation or rincooLD msr.tsi: and iks^ot msTs ArrEoiiNO 
ruANTS or ECONOMIC IMI’ORXANCE — Will bo cuadc as far as possible. 

SECTION II— EXPEElMliNTS AND IMPROVEMENTS. 


(i) In respect or pautioular agricultural practices. 

{«) Tbe experiments in progress at the Bellary and Koilpatti farms in 
regard to tbe value of deep tillage as a remedy for the evil effects of drought 
will be continued, ° 

(i) Cattle manure will be collected under the Tooso box, byre and the 
ordinary local methods, and their value will be tested in comparative plots. 


(ii) In respect op particular crops or classes op crops or soil. 

(a) Cotton . — The study of the local varieties of cotton will bo proceeded 
with at the Bellary and Koilpatti farms, and stops taken to improve tbe 
quality and outturn of the specially valued sorts by selection and, to a limited 
degree, by cross-breeding. 


. fi®|d-study will be made of tbe cottons grown in the Deccan 

districts and Guntur and of the ukkam and uppam crop grown in Coimbatore, 
Madura and linnevelly, and the seeds of the most valuable varieties selected 
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for furtker cultupl operations eitkor on GoTermnent farms or by selected 
ryots under the adyice and supervision of the Deputy Director 

rr the letter from the Government 

of India, Ko. 23-9-36, dated the 16th September 1901, steps will be taken to 
select and supply good cotton seed to cultivators. 


Some Amencan cottons will be grown at tbe Bellary farm, to test their 
fitness for cultivation, as field crops on cotton soil, and at Koilpatti, to see 
irhetber they can be grown on tbe lighter soils. 

Under the Government Botanist’s supervision, light soil cottons, American 
varieties, etc., will be grown at Saidapet. and perennial tree cottons planted 
to obtain good herbarium specimens for the Inspector-General of A^ricultare 
The cultivation of a few other varieties for more careful botanical study than 
can be made at Bellary and Eoilpatti will bo continued. 

(&) Experiments in seed selection will be made in the case of sorghim, 
korra and ragi at the Bellary farm and in regard to hmihu at the Koilpatti 
Earm; and ragi will continue to be grown at the latter farm under the ridge- 
and-farrow and flat-bed systems for testing relative outturns. A number” of 
varieties of fodder sorglitwis and of ettmbu obtained from Bombay will be sown 
at tbe Bellary and Eoilpatti Farms, and the cultivation of different varieties of 
the of the south will he continued at Koilpatti in order to 

'study tlieir peculiarities and to improve such sorts aa promise well. Experi- 
ments will also be made for determining when fodder sorghum can be cut so as 
to obtain the best results. 


(c) Sugarcane . — The experiments at the Samalkota Farm will he conti- 
nued. A large number of varieties of seed-cane, both indigenous and imported, 
are being tested to obtain healthy canes suited to the condition of the Godavari 
district, and to determine the comparative values of various manures, local and 
specially made, and of different methods of cane cultivation. Attention 
is being directed to the question of drainage and of increasing the efficiency 
and diminishing the, cost of weeding and working the land. Tbe chemical 
analysis of the more important canes will be continued in order to determine 
their true ripening age under the Godavari conditions : tbe local jaggery 
making will be examined in view to improvement, and experiments will be 
made' in draining the jaggery, rapid boiling and sufficient liming, after the 
practice followed in the Philippines; the subject of ratooning will be investi- 
gated to discover the quantity of manure needed and to test the advantage of 
making separate trenches each year, burying the trash in the previous year’s 
trench. Experiments will also be made in order to improve the condition of 
the soil at the farm so as to make it suitable for the application of chemical 
manures and to save tbe canes from being swamped from October to February 
and thus prevent their being attacked with disease. A “disease plot” has 
also been started with the object of raising disease-resisting varieties from 
among the valuable but delicate and diseased canes of tbe district. 

(d) Tahacco . — Tobacco of five varieties will be grown in tbe Koilpatti 
Farm and a commeucemeut will be made in devising a better method of curing 
■than prevails locally. 

Tbe existing methods of growing tobacco around Dindigui will be studied 
and some experiments carried out in the curing of the leaf with the assistance 
of a local firm of cigar manufacturers, 

ie) Paddly.— Three varieties of paddy, which are capable of maturing 
rapidly and can therefore be grown in places where the rainfall is moderate, 
will be propagated in the Koilpatti Farm. 

A quick-growing paddy from Tanjore will be planted at the Samalkota 
Farm to see whether four crops can bo reaped in a year. 

Paddy seed will be obtained from Burma and grown on lands liable to 
submersion by tbe Kolair in tbe Bhimavaram Taluk, Kistna District. 

Further, the experiments already made in tbe Agricultural College, 
Saidapet, and at Shiyali, Tanjore District, with certain varieties of paddy 
received from the Inspector-General of Agriculture will be continued. 

(yj JPaspalnm dilatatum , — ^Efforts will bo made to propagate this valu- 
able fodder grass at tbe Bellary, Koilpatti and Samalkota Farms, 
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(g) The agare plantation at Hindpur will continue to be worked. 

(h) To urotnote the cultivation of a second crop on paddy lands under 

the liushikulja Project in the Gan jam District, the Eseoutive Engineer will 
grow Seoul wheat and Egyptian clover or Berseom. ' ^ 

(i) Esperitnents in the cultivation of irrigated dry crops on black cotton > 
soil will ba made under a new work in the Ncllore District through, the agency 
of ryots to prevent the land becoming water-logged ; a spraying apparatus has- 
been devised by the Sub-Assistant Director, and it will ho tried both in that 
district and at the Bellary Barm. In the event of Government sanoiioning 
the establishment of a pumping station on ^the banks of the Hagari, 
experiments regarding the best way of utilising water on black cotton land , 
and the feasibility of growing garden crops and irrigated cotton therein 
will be prosecuted there. 

(f) Experiments in the reclamation of alkaline land in the village of 
TerkuteruvUj Madura District, will he continued ; and an olTort will be made to 
propagate (Egyptian ejover) seed at the Bcllarj Earm^ the plant being, 

reported to he suitable for giowth. on alkali land. 

(/;:) The seed drills which are used in the Dcccan disl riots and whidh are 
unknown in tho Godavri District will he tried at the Samalkota Earm for sow- 
ing red gram, dry paddy, cnmbii, castor and other small seeded plants. 
Improved ploughs will ho tried at the Koilpatti Farm. 

{/) If the Board’s proposal to start a combined groundnut, sugarcane and 
indigo farm in the Sotilli Arcoi District is sanctioiicfl by Government, experi- 
ments will he made in the undermentioned directions : — 

(1) Qroiindnut , — Testing all usoful varieties, both indigenous and ’foreign 

in order to discover the best disoase-iesisling varieties and the 
remedies to he applied for tiic er.adicaiion of the several diseases, 

(2) Testing the value of the various manures that can he applied for 

preventing the exhaustion of the soil incidental to tho continuous 
growth of groundnut on the same land ; 

(3) Testing the comparative values of different modes of working tho 

soil and planting the seed ; 

(41 Determining the relative value of the groundnut crop^ grown on wet 
and dry lands wiih and without the aid of irrigation ; 

(B) Sugarcane. — Introducing varieties of canes superior to tho white 
reed cane which is chiefly grown in tho district at present; 

(G) Indigo, — Promoting tho growth of indigo by ryots by ascertaining 
whether, nith increased care in cultivation and the importation 
of new varieties, a better yield cannot be obtained and a ‘hotter 
product scoured than is the case at present ; 

(7) Studying the mode of manufaoturo of indigo and the relative values 
.of irrigated and rain-fed indigo. 

(??i) In the event of Government sanctioning the proposal to establish 
a pepper farmin t/ie Maiat/ar District, all tho oxisiing wild poppers will bo 
examined ; special attention will be devoted to the distribution of the sexss; 

tho disease affecting the pepper plantations will be invostiguted, and efforts 
mado to raise resistent varieties as is at present done in the Samalkota Earni in 
the case ot sugarcano. All the questions relating to manures and the methods 
0 cultivation will he studied, together with the proper standards on whioli to 
grow the plants. * ^ 


(ill). Impkovements ix siAi-iEr^s connecxud with ageioeltubb. 

W Preventive inoculation of cattle ivill he vigorously continued; and 

Assistants nill be entertained, and Veterinary Dispensaries 
opened^ as funds permit 

selected hulls will be 

hood of tL breSb^gStete^^ congenial localities in the neighbour. 
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^ucsthOiis TpfSi'i sd to the , Sour'd of Rcvotitic in liuTh nffit'^Ti o n-f ■ fi>/> t « ^ »' 

•: - ' ■' Wn ' o r T, •i oj the Impeclor- 

. ■ ' ^etieraos iettei j\o. JdJ6~8‘6, dated the:S6th Novernher imf ■. 

■ H Bato™logist _to ft-6 Governmen'l oi India . has ' asreed to- take 

- to training in Entomology, It s“m' dSh! 

; :al)le thatthe other agnoultural esipert, ot the Imperial Depirtment shmid also^ 
■train apprentices sent from the -Provinces/ ‘ A'o-ain, -neither the Imnerlar 
Entomolopist northe Imperial Cryptogamic.Botanist has furnished any ropoil 
' ™fa to this Pros, dency. They as -irell as the othe,; exports 

oEthe lpipenal Dopnrtmont Bhou d bo mstrncted.to submit reports on tho 
- resnlls ot thpm inTestisations to the heads ot the Looal Oendrtment of Agrioul- 

' tare cTiS soon as'possiblo, after they hayO completed their tours.' ' ' - 

, of 'work proposed to be done at tlo Pusa BesearclV 
Station, College Revenue and Parm afe set forth in the Resolution of the Gov- 
ernment of India, Department of Reyenue and ii;griculture (Agricultare) to 
the Seor^ary; tp tho Government of Madras. Revenue Department, dated' 
;,the29thRebraarya90Ji, No. 8, seems, so, admirably, adopted to meet -General- 
agricultural requirements, that in the absence of more detailed informatfon on 
. the subject, the Director is unable, to suggest how that work might be regulated 
so as, to be of the greatest use to this Presidency. The chief want here, as in 
other Pi'oyinoes, is a body of scientifically trained practical Indian agriculturists,' 
and this want seems lilcely to he gradually supplied by Pusa. ° 

/ . .{o) Among the more important measures for bringing tho work of the 

■ Provincial Agricultural Departments into closer touch with the agriculture . of 
’ their Province, so that it may affect the practices of the actual cultivators, may 

he mentioned the following ; — 

The selection and distribution of good seeds of cotton and of the more 
: important crops grown at the experimental farms to ryots who are freely 
allowed to visit the esperimoutal farms, where qualified subordinates of the 
Agribiiltural Department are deputed to explain and show them the improved 
niethods adopted at the Government farms or elsewhere and the results attained 
at the farms where possible. Ryots should also he associated with experimental 
'farms by using them as agents in particular experiments conducted on their 
own lands under expert advice. The officers of tho Agricultural Department 
, sliould-confer with ryots frequently in the course of their tours. Advice and 
! , inf oi’mation oh all matters of agricultural interest to ryots should as now he 
conveyed either in the villago sheets of the District Gazette or by means of 
paniphlets or leaflets. Bulletins recording the results of tire work of the Agri- 
cultural Department should also as now be published. In this Presidency, 

' Agricultural Associations have been formed in many districts and the Local 
Department should, as now, do all in its power to assist them to improve local 
. agricultural practices. 

. V. K. RAMANUJAOHARI, 

; ■ Secreiary, 


■ . ; ' ’ ■ ’ - No. G606-I., dated Ibo 15lh December 1904', 

; ■ ' ’ .From— B, P. Standen, Esq., I.C.S., C.I.E., Commissioner of Settlemonts and 

„ ' Agrioulturc, Centra) Proviiicos, 

, ‘ . ';To— The Inspector-General of Agriculture in India. 

, • ' In reply toi, your letter No. 1326-86, dated the 26th November 190di, I 

have tlio honour to forward a copy of the Programme of tho Provincial Depart- 
ment of Agriculture for the current year, and to say that the Programme foi* the 
coming year will be on the same linos with some minor alterations and additions, 

, of which the most important perhaps aro ; the initiation of irrigation experi- 
mbnts on the throe Experimental Farms, the Government guarantee of private 
‘^cotton seed farms, the' distribution of selected cotton seed now being collected, 
and tho allotment of a small sum to. tho Distriofc Agrieultural Associations 
' through' the Govornino' Body of tlio Victoria Technical institute with the object 

■ indicated-in the extract from my. letter No. 0661, dated the Idith instant, to 

; the Chief Secretarv to tho Hon’ble tho Ohiof Commissioner, of copy is 

. attached. Tho Budget of this Department for 1905-1906 includes Rs, 6,000 as a 



o-rant to the Victoria Technical Tnstitute, to boallotted to the District Agricultural 
and Industrial Associations, and Bs. 2.000 on acoount ot the guarantee, agaiiist 
loss, to he given to cotton seed farms. ' 


Itiviiwt pamgrapls 9, lOJi'om letter No. 6SS1, dated the lith Neoeniber 1904, 
fromB.F. STAifDBN,Ns(i.,LO.S., O.I.K, Oommissmer of Settlements and 
Agrknltiire, Central Provinces, to the Chief Secretary to the EotmiraUe 
the Chief Commissioner, Mevenue Department, Central Provinces. , . ' 
^ « * • 


9. District Agricultural and Industrial Associations have been ostahlished 
in all districts on the lines described by Mr.' Sly in his Circular letter No. 
3656-23 of 6th August 1902, to the Deputy Commissioners, The work ot the- 
Associations has been confined to the trial by the members of some of tlm 
improvements recommended by the Department and to report and dis- 
cussion of the results at meetings. Some of tho now crops and methods 
brought to their notice have met with their approval, hut tlvoy are scarcely yot ' 
in a position to exert any approoiahlo influence on tho cultivation of their 
neighbours. I do not think they are now in the best position to ellcct this. 
Most of the improvements recommended entail some iiiilial expenditure. The 
members of the Associations are generally wcll-to-do men ivlio do not gr udge tho 
few rupees which must he spent to enable them to form their own opinion on 
the particular novelty offered for their consideration. It is not to he expected 
that they should lay out their own money in efforts to induce tlioir poorer 
ncighl)ours to try innovations which they h.ave tested and approved. At tho 
same time much progress cannot bo expected, unless the first steps are made 
easy for the rank and file, I would, therefore, advocate the allotment to the 
District Associations of small sums to be used for this purpose. It was evidently 
contemplated that this should be done, vido paragraph '2 of Mr. vSly’s letter 
referred to above, in which lie writes : “ funds will lie provided by the Depart- 
ment of Agriculture and tho Victoria Institute for any experimental work 
approved by tliem.” Money could bo usefully spent in nil districts on the 
provision of a stock of seed selected on some easily practised method, in villages 
where sugarcane and other garden crops are largely grown ; in digging the 
pits necessary for tho proper conservatton of manure ; in the northern districts 
in providing stock of the implements required for the cuUivntion of cotton 
and juar in tho Nagpur fashion and perhaps on tlio wages of a ploughman 
to teach (heir use ; in weaving centres in sotting up a small worlcsliop in which 
the fly-shuttle loom would ho used by paid employes, with tho object of demon- ' 
strating to the master weavcr.s tho advantages of the fly-shnitlo attachment. 
These are some of the objects on which a beginning could bo made. The Depart- 
ment could of course do all this itself without the inten-ention of tho District 
Associations. But I believe it will bo found advantageous to work through the 
Associations as much as possible in order to give tliom a more direct interest in 
tlio work which they are to foster. I venture to Hunk that their vitality may 
he stimnlatod and tlicir utility increased tliereby. If this proposal he approvcfl, 
the Department of Agriculture would allot alnmpsum annually to thoGovern- 
ing Body of the Victoria Teclmioal Institute which is tho Central Committee 
of the District Agricultural and Industrial A.ssocintiona and tho Governing 
Body would allot sums to bo applied in specified localities for specified purposes 
by tho District Associations, 

10. 1 have lately suggested that Government should, ns an experiment, 
guarantee the cultivaliors of cotton seed farms against possible loss of profit 
due to the cultivation of the crop on tho special methods suitable when the 
production of high grade seed is tho principal object. This may involve some 
additional expenditure, but the amount will not lie large because uiilc'S such 
farms can bo run at a profit somewhat greater than that obtainable from 
ordinary cotton cultivation it is not worth while persevering with the experi- 
ment. A few years’ trial will show whether cultivators are willing to pay a* 

price for tho seed which will provide this profit. 
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Programme of Agricultural Eupiry audExperiment iu the Districts 
of the Central Provinces and Berar during the season 1904-05. 


PAET A,-EXPEE1MEHTAL PAEMS. 


NAGPER PAPM. 

I.— Pesceiption op IHE PA-BM. 

The Nagpur Experimental Eavm was estahlished in 1883, in wliich year 
the former Model Parra was given up and the present site selected in its stead. 
The land is close to Nagpur and is moderately typical of tlio^ black cotton soil 
wbick is to bo found in tbe Central Provinces. It consists of a fairly level 
piece of land of about 90 acres in extent, out of which about 70 acres are under 
cultivation, the rest being occupied by roads, buildings and waste land. _ The 
soil is of tho black cotton type, but ot somewhat interior quality. It varies in 
depth from 4 to 10 feet and is situated upon gneiss rock. The natural drainage 
is, however, bad, in consequence of which crops frequently suffer. The road to 
Ambhajlieri which intersects the farm acts as an embankment which holds up 
the water. New drains were opened in 1896, hut they have not improved the 
drainage of the farm as much as is desired. 


II.-— Scheme or ExPEBiMENa's, 
{Vide Anuexute A.) 


HI.— -CTiETivATros or EirmEEHr yaeieties or Caors with the object 

OF DISCOVEBING YAEIETIES SUITED TO THE OeNTEAE PeOTINCES 
AND SUPEEIOE TO THOSE OOJIMONI<Y GEOWN, 

Cotton, iuar, haira, wheat, maize, several hinds ot pulse and fodder crops 
are grown in this section. PThen .any v.iriety is shown to ho desirable, it is 
cultivated on a larger area and the produce distributed through the Pistnct 
Agrioultural and Industrial Associations for seed. 


IV,__pIlODUCI10N or HTBEID COTTON AND WHEAT. 

A largo number of varieties of these crops, both indigeuous and foreign, is 
cultivated, and the most promising are crossed with the ohieet of ^ 

hardy cotton with lint of good quality and long staple and a 
wheat of good milling qualit}'. The best of the crosses are 

extended scalo and when fully tested tho sued is to he issued to cultivatois 

through the District Agricultural and Industrial Associations. 

Y, lEYESTIGATiON OF PLANT DISEASES. 

Disease.^ appearing in the crops cultivated on the farm ^ 
communication with the Crypfogaraic Potani.st to tho_ overn exweri- 

Special study is made of those most commonly occurring ® ^ 

ments with preventives of smut in juar and rust in wheat aie in pro^re . 

YX —Tkial of Implements. 

European and native implements likely te prac- 

of tho Nagpur country are tried and if proved suita f,/roffusil 

tical demonstration through Agricultural Assistant 


TELINKHEEI EAItM. 

I — Descbiption or the Eaem, 

The Telinkheri garden was originally one of the liaja’s “^nlrty 

ifter tlio annexation of tho Nagpur country, £ana4d 

)f the State. The Telinkheri garden was retained and contmued to ^ 


Nors.^Aniieiurcs uol priulefl. 
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t)V the tocal Pund Committee until it was handed over to the Porest Depart* 
ment in 1872 In placing the garden under the management or the iorest 
Department, Sir John Morris, then Chief Commissioner of the Central 
Provinces, gave that Department a large area attached to the gardens for 

the purpose of an experimental plantation. r ll 

The Forest Department succeeded in raising a good growth or iorest trees 
on the larger portion of the area reserved for the purpose, keeping a smaller 
portion for the cultivation of food crops. 

II.— Scheme op work. 

This farm is used mainly as an adjunct to the Nagpur Farm for the pro- 
duction of seeds of new or improved Tarieties tested on the Nagpur Farm. 

There is only one experimental series, of which the object is the compari*' 
son of the results obtained by the several methods of rice cultivation practised 
in the Central Provinces. 


( Fide Annexure D.) 


POWBEKHBDA FAEM. 

I. — Desoeippion' or Farm. 

This farm measures 127'26 acres and lies 4 miles from Hoshangahad on 
the Itarsi road. It was purcliased in the year 1903 with the object of provid- 
ing for experimental cultivation of xabi crops under conditions typical of those 
of the rabi-growing districts of the Nerbudda Valley, Experimental cultiva- 
tion began in the season 1904-05. The land consists of a black or brown loam 
(about 40 percent, sand and 60 par cent, clay) fairly representative of the black 
soils of the Nerbudda Valley. 


II.— Scheme op ExPERiMENa-s. 

{Fide Annexure 0.) 

III. — The cultivation op nippERENT varieties op Crops and thei trial 

OP Implements. 

The cultivation of different varieties of crops and the trial of implements 
are carried out on the same lines as at Nagpur. Arrangement-s for cross-breed- 
ing are not yet made. 


LABANDIH FAEM. 

I. — Description op Farm. 

This farm measures 127*10 acres and lies 4 miles from Raipur on the 
.^ang road and was acquired in the year 1903, with the object of providing a 
site for the experimental cultivation of rice under conditions typical of the 
Chhattisgarh rice country. The farm lies on a gentle slope^below a small tank 
which, ^ with the assistance of a well below it, will supply sufficient water for 
irrigation. At the top of the slope the soil is mafasi, and it passes through 
dorsa to Jtanhar in the lowest part of the area. 


II,— Scheme op Experiments. 

{Vide Annexure D.) 

IlI'^dlHE CULTIVAHON OP DlrEEBEKT VARIETIES OP CROPS AND THE TRIAL 

OF iMtPLEMENTS. 

.irA varieties of crops and the trial of implements 

ing are not yet made! ^ Nagpur. Arrangements for cross-breed- 
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PART B. ' 


IMPROVEMENT OP THE BREjiU OE CATTLE, 


. 1. A catfcle'jbreeding farm for the production of bulls to be used in 
improving the agncu fcural stock of the Soutbotn districts was established at 
Telmldieri m 1902. Ihc farm was stocked in 1902 with a herd of 31 cows, 12 
calves and 1 bull. Ihe cows and calves were all purchased from the famous 
Jaitpur herd of Gaolao cattle, which is considered to he the best breed in the 
Nagpur country. The bull was purchased in the Arvi Tahsil of Wardha; he 
is the best that could he found, hut has some defects. The great dithcultv that 
was ospcrionced in buying a good hull shows tho necessity that there is for 
Government cattle farms. In 1003 the establishment of a second cattle- 
breeding farm at Iloshangabad was sanctioned. This farm has been stocked 
with a hord of cattle of the Malvi breed. Cattle of this breed, ihe home oi 
which is in the Gwalior and Indore States, are largely imported into the Northern 
Districts as they are the best work-cattlo for the deep black soil. The object of 
these farms is to improve the agricultural cattle of the country by breeding 
good bulls from a lierd of pure bred cattle. It is proposed to hand over the 
bulls under certain fijted conditions for short terms of a few years to landlords 
who take an interest in cattle-breeding. It will be necessary to lend sufficient 
bulls to supply the whole number of cows kept in the selected village. The 
conditions under which tho bulls will bo lout arc as follows 


(1) The landlord will be responsible for the proper feed and oarc of tho 

Government hulls which will be periodically inspected by the 
Veterinary Assisi ant and other Government officers. 

(2) The landlord will he responsible for tho immediate report of any 

illnc'^s of tho hull and of the outbreak of any cattle-disease in the 
village, hut will not be responsible for any casualty which is not 
due to his neglect. 

(3) No bull other than a Government hull, or one approved by the Civil 

Veterinary Department, must he kept in the village, 

(■4) All young stock, exceeding two years of ago, must be castrated 
unless tiiay are kept for rearing as hulls separately from the 
Tillage herd. 


PART 0. 

PROGRAMME OP DISTRICT WORK. 

' I,— iHrnovBMBNa' or the itr/rnon or cultivation or Khaeip Oropb. 

Raipur, Bilaspur, Ifoshangahad, Chhindwara and Betul. 

Five plots arc being worked by the Agricultural Department in each 
district, with the ohject'of demonstrating the best methods of cultivating these 
crops as used in the Nagpur country ( vide Part E, I and II). 

II.— Introduction or new crops. 

District. — Betul. 

The cultivation of Sarson {Drcssica compesiris) as an after-crop pn land 
cropped with maize is to he demonstrated on small plots by the Agricultural 
Department {vide Part E, III). 

Ill,— I ntroduction or improved varieties op crops. 

{Vide Annexure E). 

IV,— Experiments to test the rtot-rbsistant qualities or the cross- 
bred w'liEAT Dauba-Mundia Pissi. 

Dfsfriciff.—Narshinghpur, Ifoshangahad, Ouhbulpore, Saugor, Seoni and 

Mandla. 

Experiments will be continued on the same lines as last, year {vide Part 

E, Y). 
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V. — Ensilage Demonstkations. 

Disfricts. — Hosliangabad, Betul and Obliindwara. 

The Agricultural Assistant in charge of the demonstration plots will malce 
silos and pack them with maize stalks and “ kans ” grass (vide Part E, VI). 

VI.— INTRODTJCTION of tee lilEAGHER SYSTEM OF SEWAGE DISPOSAL. 

jOistriots. — Hoshanga,had, Seoni-Malwa, Betul, Badnur and Sangor. ' 

An Agricultural Assistant will ho deputed with the necessary implements 
to each centre, where he will stay for a short_ period and give a practical- 
demonstration of the working of the system {vide Part B, VII). 

VII. — InTBODECTION of THE PBACTICB OF POD DEB CUTTING. 

Disfricts. — Seoni, Nimar, Hoshangabad, Betul and the sis districts of 
Berar. 

An Agricultural Assistant will tour in these districts with a fodder-cutter 
demonstrating the advantages of cutting up fodder before feeding it to cattle 
(vide Part E, VIII). 

VIII. — Demonstbatiok of Winnowimg Macuine. 

Districts. — Nimar, Hoshangabad, Narshingpur, Betul, Saugor, all Berar- 
Districts and Seoni. 

An Agricultural Assistant will- io these districts With a winnowing 
machine and demonstrate its use (vide Part E, IX). 

IX. — The use of Saltpbtee as a manebe fob Riob. 

Distriofs. — Bilaspur, Raipur, Seoul and Sambalpur. 

A supply of saltpetre has been sent for use as a top-dressing for rice 
(vide Part E, X). 

X.— The use or Saltpetre as a manure pob Wheat in ibbigated 

LAND. 

Districts . — Nimar and J ubbulpore. 

An assistant will take a supply of saltpetre to the districts named and 
apply it as a top-dressing to wheat in irrigated land (vide Part E, XI) . 


XI. — The prevention op smut in Juab. 

^ Dislriots. — Nagpur, Wardha, Chhindwaca, Amraoti and Bnldana. 

Demonstrations of the treatment of seed with sulphate of copper will he 
made on an extensive scale by all Revenue Inspectors (vide Part E, XII). 


XII.— Enquiry into Sugarcane cultivation and demonstration op 
improved method op crushing Cane and making Gur (and enquiry 
INTO existing methods OP SUGABOANE CULTIVATION). 

Districts . — Betul and Balaghat. 

The Assistant Director of Agriculture will tour in the districts named with 
a Poona crushing mill and boiling pan and will demonstrate the method of using 
these implements in the preparation of gur and the constr uotion of the Poona form 
of furnace. If possible, an Assistant from the office of the Agricultural Chemist 
with the Government of India will tour with him and test the quality of the 
juice and gur obtained from different varieties of cane (vide Part E, XIH). 


3XII.— Irrigation op Rice by Wells subsidiary to Tanks. 


District. — Chanda. 
Experimental wells 
Part E, XIV). 


are to he worked by Land Record Officers 


(vide 



PAET P. 


A13STIiACl' BY DISTRICTS. 


Savgor. - III. Introduction of Jaunpar maize. 

J Experiments to test ilio rnst-resisting qualities of tlie cross- 
bred ivheat tlaura-Mundia Pissi. Experiments ivill be 
continued ou tbe same lines as last year. 

Vr. Introduction of tbe Meagher system of sewage disposal. 
An Agricultuial Assistant will be deputed with the neces- 
sary implemeuts to each centre, wbere lie will stay for 
a short period and give a practical demonstration of the 
working of the system. 

VI If, Pomou.stration of winnowing machine. 

JJmnoJi. — Itl. Inti eduction of acclimatized German peas. 

Jnlihdporo- — HI- Introduction of acclimatized German peas. 

IV. E'cperimGivts to test the rnst-sesistmg qualities et the 
cross-bred wheat Ilaura-Mundia Pissi. Experiments 
will be continued on the same lines as last yoar.^ 

X. The use of saltpetre as a manure for wheat in irrigated 
land. An Assistant will take a supply of saltpetre to 
the district and apply it as a top-dressing for wheat 
' ' in irrigaied land. 

VflwdZu.— JV. Exporiments to test, the rust-resisting qualities of the cross- 
bred wheat Ilauva-iinndia Pissi. Experiments will be 
continued on the same lines as last year. 


iVoah— III. Introduction of Chaoli and acclimatized Gorman peas. 

IV Ex'iierimonfs to test the rust-resisting qualities of the cross- 
’ bred wheat Haura-Hlundia Pissi. Experiments wdl be 
continued on tbe same lines as last year. 


VI I. lutroduotion of the practice of fodder-cutting. 

‘ VITI. Demonstration of winnowing machine. 

^ IX. Pile use of saltpetre as a manure for rice. A supply of salt- 
petre has been sent for use as a top-dressing for nee. 

Nanimjhpnr.-lll^ Introduction of awned hajra and acolimatized German 

peas. , 

TV. Experimonts to test the rnst-resisting qualities of the 
m’oss-hred wheat Haura-Kundia lissi. Expeii- 

+he same lines as last 


year. 

VIII. Eemonstration of winnowing machine. 
nmhama^i.-l. Impiwomoiit o£ tl.emttoaol cultiraling crops. 

III. Introduction of ganeri 3uar. 

meets will be oontinued on the same lines as last . 

V. Aionstviitioo“plols ■n'i'l “to silos 

tm rrilb stalks snd “ ta. 'grass 

VI. InWoolion of «« 

(hi Sooni-Mal va). toAgn 

bo deputed uith / ^ j. ^ 

r";”atara— So of ibo irking of tiro 

f ihn nractico of fodder cutting. An 



a ' fodder-cutter demonstrating ' the adTahtaf^es Vof ' 
cutting nj) fodder. ■ ' , • . 

Viri. Demonstration of winnowing machine. 

Nimar. — III. Introduction of selected Saoner juar, Ganeri juar/ awned'.^ 
bajra and Madras groundnut. • , . , ' 

VIT. Introduction. of the practice of fodder-cutting. An AgficuK' 
' tural Assistant will tour in the district with a foddep.': 
cutter demonstrating the advantages of cutting up fodder ' 
’ before feeding it to cattle. . . ' ' - 

VIIL Demonstration of winnowing machine. An Agricultural 
Assistant will tour in the district with a -winnowing ' 
machine and, demonslrate its, use. . - , , v 

X. The use of saltpetre as a manure for wheat in irrigated' laiid.' 
An Assistant will takd a supply of saltpetre to the- dis:-’ 
trict and apply it as a, top-dressing to wheat in irrigated ' 
land. ' ' 

— I. Improvement in the method of cultivating Icitarif croups. 

IT. Introduction of new crops (the cultivation of Sarson as anafter-“, 
crop on land cropped with maize). \ ^ y' 

III. Introduction of selected Saoner juar, Ganeri juar, Ohaoli, and' 
awned baira. , ' ■ ' . 

V. Ensilage demonstration. TIio Agricultural Assistant in charge 
of the demonstration plots will make silos and pack- them: 
with maize stalks and “ kans ” grass. 

VI Introduction of the Meagher system of sewage disposal in Betul 
and Badnur. iln Agricultural Assistant will be deputed' 
with the necessary implements to cack centre, where he will 
stay for a short period and give a practical demonstration of/ 
the working of the system. ' .1' 

VII. Introduction of the practice of foddor-cutting. An Agricultu- , 
ral Assista-nt wiU tour in tho district with a fodder-cutter’; 
demonstrating the advantages of cutting up fodder before 
feeding it to cattle. ' * ' 

Till. Demonstration of winnowing machine. An Agricultural Asrist-^ 
ant will tour in the district with a winnowing machine and 
• demonstrate its use. 

XII. Enq^uiry into sugarcane cultivation and demonstration of improve* 
ed method of crushing cane and making "gur,” The, 
Assistant Director of Agriculture will tour in the district with, 
a Poona crushing mill and boiling pan and will demonstrate the', 
method of using these implements in the preparation of "gur'-’/r 
and the construction of the Poona form of furnace. If pos*' 
sible, an Assistant from the office of the Agricultural Chemist' 
with the Government of India will tour withhim and' test the., 
quality of the juice and “ gur ” obtained from different varieties'- 
of cane. ' ' ' ;; 

Ghliindwara. — I. Irnprovoment of the method of cultivating S/jcrt/' crops,' . 
III. Introduction of selected Ganeri juar, ^ . 

Y. Ensilage denaonstration. The Agricultural Assistant in- 
charge of the demonstration plots will make silos - and 
pack them with maize stalks and “ kans” grass. 

XI. The prevention of smut in juar. . , Demonstrations of , the 
treatment of seed with sulphate of copper will he made, 
on an extensive scale by all Revenue Inspectors. 

Wardha. — ^III. Introduction of selected Saoner juar, Ganeri juar, 

•collier and acclimatized Georgian cotton. ' 

XI. The prevention of smut in juar. Demonstrations of the; 

, treatment of seed with sulphate of copper will he made , 
on an extensive scale by all Revenue Inspectors. ' . 

3B60 R & A , ' ■ ' - . 
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Sagpar.-m. lita^otion of Saon® juar, Gauori juar, Sorghum collier, 

, , Madras groundnut and aeclimatized Georgian cotton. 

SI. The prevention of smut in juar. Demonstrations of tlie 
tvoatmont of seed with sulphate of copper will he made 
on an cstensive scale by all Eevenue Inspectors. 

XITI. Irrigation of rice by wells subsidiary to tanks. Experi- 
montal wells are to bo worked by land Record Officers, 

Gltanda.—lll. Introduction of early paddy. 

XIII. IiTigation of rice by wells subsidiary to tanks. Experi* 
mental wells are to bo worked by Land Record Officers. 

Jihandara. — IIT. Introduction of early paddy. 

XII. Irrigation of rice by \rells subsidiary to tanks. Experi- 
mental noils are to be worked by Land Record Officers. 

Jdalcfffhai. — III. Introduction of Ghinur paddy. 

, XII. Enquiry into sugarcane cultivation and demonstration of 
* improved method of crushing cane and making "gur.” 
The Assistant Director of .Agiicultnre will tour in the 
district with a Poona cru.shing mill and boiling pan and 
w'ill demonstrate the method of using those implements 
in the preparation of “guv”and the construction of 
the Poona form of furnace. If possible an Assistant 
from the office of the Agricultural Chemist with the 
Government of India will tour with him and test the 
quality of the juice .and “ gur" obtained from differ- 
ent varieties of cane. 

Ratpwr,— I. Improvement in the method of oultivnting kharif crops. 

III. Inlroduciion of Moticliura juar, Ganeri juar, cold-soason til 
and early paddy. 

IX. The use of saltpetre as a manure for rice. Supply of salt- 
petre has })eQa sent for use as a top-dressing for rice. 

Jiihsinir, — I. Improvement of tho inolhod of cultivation of Mar?/ crops. 

Ill Introduction of Motichura juar, Ganeri juar, Chinur paddy 
and early paddy. 

IX. The USB of saltpetre as a manure for rice. A supply of 
saltpetre has been .sent for use as a top-dressing for rice. 

Saml)dj[iW\ — HI. Introduction of Motichura juar, Ganeri juar, Chinur 
paddy and early paddy. 

IX. The use of saltpetre as a manure for rice. A supply of 
saltpetre has been sent for use as a top-dressing for 
rice. 

Iniroduclion of ibo practice of fodder-cuttiug. An Agri- 
cultural Assistant uill tour in tho district with a fodder- 
cutter demonstrating the advantages of cutting up 
fodder before feeding it to cattle. 

YII. Demonstration of winnowing machine. An Agricultural 
AE^ishailt will lour in the district with a -ndniiowing 
machine and demonstrate its use. ■ 

XI The prevention of smut in juar. Demonstrations of the 
treatment of seed with sulphate of copper will be made 
on an extensive scale by .all Eevenue Inspectors. 

Akola.~Vn. Introduction of the practice of fodder-cutting. 

cultol Assistant will lour m the district with a iodder- 
cutlor demonstrating the advantages of cutting up fodder 

before feeding it to c.attlc. . • n i 

YU I. Demonstration of winnowing macbine. An Agricultural 
Assistant will tour in the district with a winnowing 
machine and demonstrate its use. 

Introduction of tho pcjice of ^oddor-cuUmg An 
Agricultural Assistant will tour in the distuct with a 
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fodder-cutter demonstrating the advantages of cutting 
up fodder before feeding it to cattle. 

VIII. Demonstration of -winnowing machine. An Agricul- 
tural Assistant will tourin the district with a -w-iuno-iv. . 
ing machine and demonstrate its use, 

^II I ahove. 

iVsm.—VIt. Introduction of the practice of fodder-cutting. An Agricul- 
tural Assistant will tour in tlio district with a fodder-cutter 
demonstrating the advantages of cutting up fodder before 
feeding it to cattle. 

VIII. Demonstration of winnoning machine. An Agricultural 
Assistant will tour in the district with a winnowing machine 
and demonstrate its use. 

XI. The prevention of smut in juar. Demonstration of the 
treatment of seed with sulphate of copper will be made 
on an extensive scale by all Revenue Inspectors, 


PART R 

SYNOPSIS OP DETAILED INSTRUCTIONS. 

L— Introd-ootion or Jtjar and Cotton oudtivation in 
CHHATIISGARH. 

RislHcts.—BUnspur and Raipur. ' 

Reference . — Letter No. di392, dated 'tho 29th October 1901, fioto the 
Director of Agriculture, to the Commissioner, Clibalisgarh Di-vision, 

Eor some few years efforts have been made to introduce jii-ir and cotton 
cultivation into some parts of Ohhattisgarh -which seem suitable for those crops. 
Sufficient advance has been made to justify hopes that some ultimate success 
may be achieved, hut the difficulty iu tho past has been to induce the culti- 
vators to abandon slovenly methods of cultivation with broadcasted seed in 
faTour of approved metiiods with seed-drills and other suitable implements. 
To overcome tliis difficulty it has been decided that tho Department of 
Agriculture should take up some temporary demonstration, farms, where juar 
and cotton will be grown upon approved methods, as an object-lesson to local 
cultivators. Live demonstration farms in Bilnspur and tire in Raipur have 
been started, an Agricultural Assistant having been placed in charge of the 
work in each district. The duties of the Agricultural Assistants are, to 
grow juar and cotton upon approved methods .at tho demonstration farms, 
to fully explain the system to the local cultivatois, and to encourage them 
to follow similar methods iu their own fields. The use of the land for the 
farms is given by the holders, who also supply all labour required for the 
preparation of the land, etc., in return for which the crop will he made over 
to them. 

TI. — Improvement or the method or Cultivation or "Khauip” 

Crops. 

-Hoshangahad, Chhindwara and Rotul, 

The cultivators of the Hoshangabad and parts of the Betul and Ohhind- 
wara Districts follow a most slovenly system of cultivation, the land 

being badly prepared, five or even more varieties of crop being sown broadcast 
inthesamefield, and weeding, if at all done, being done by hand, Under 
such a system the outturns are necessarily small. In order to introduce the 
better methods of cultivation followed in the Nagpur country, five demonstra- 
tion farms have been started in each district under the charge ofj au 
Agricultural Assistant, 





^ ' -fll.— 01? Sarson As -an AFi’Kji - chop in' jVIaeka BAiirs. 

, in severcii.distripts oC tlie nbi’fcli o£ ihft ProYince, , Sai'son , is sown in fclic 
Hakka "Baris ’aftor the inaizo is cut. , It yields a respectable profit witli small 
■ outlay. of money :oi\ labour,: and is particularly wbll .suited for tlip jungly 
Vdistricts where ’large Makka Baris are the rule. It ; is largely grown in 
' Mandla : but is unknown in Betul. - i • ' ' , , ■ 

IV.— iNTROnTTCTION. OP AN, iMPnoVED yABIETlT OP BaJHA. „ 


V Betul, Naraingbpur and Nimar. . ' 

. . Trials of many varieties of bajra upon the Hagpur Experimental Earm 
.have establisliod the superiority of tbo awned variety received Xrom Bombay, 

' a hardy prolific variety, with the great advantage that, owing to the spike 
: being protected by awns, birds do not attack it. , - " 

j’ T niroduotion of a new Eodber-Orop— Sorghum Collier.” , 

. Nagpur, Betul and Wardha. 

; Experiments on the Nagpur Earra have shown that Sorghum collier is an 
excellent fodder-crop which attains very early maturity. The method of 
cultivation is exactly similar to that of ordinary juar. The seed should ho 
sown as soon as tlio rains liavo started at the rate of 12 lbs. to the acre. It 
will be ready to be out and used as a green fodder after tlireo months’ growth, 

, when the ears of grain have just commenced to form, th e land occupied by 
- . the crop being thus again available for rabi sowings. A. small ])ortion sliould 
bo allowed -to reach full maturity in order to renew the seed-supply. Seed 
haV been distributed for trial by selected cultivatora. The results should be 
reported by the 1st Eecerhbcr lOOf), 


i,’ Y.-tExperiments to test the rust-resistant qualities op the orobs- 

.,;BRBi> WHEAT IIaURA MDNDIA PJSSI, AND OP WHEAT SEED TWO 
TEARS OLD. 

' ■ . ’ JDesHc( 5 .--Saugor, Jubbulporc, Seoni, Navsiuglipur, Hoshangabad, and 
Mandla. 

' Experiments have boon conducted for some years past at the Nagpur 
Experimental Earm into the rust-resisting qualities of dilferont varieties of 
' wheat. Many varieties of the CeJitral Provinces have been grown ivitb the 
view of testing their local reputation as a proof against rust, and although no 
completely rust- proof variety has boon procured, many show much greater 
power than others to resist this disease. It has been found that those rust- 
. resistant varieties are almost invariably poor milling wheats and arc less 
valuable in the market than other varieties. The experiments have, there- 
fore, been carried further by the endeavour to breed by cress- fertilization a 
fresh variety of wheat which will combine the good milling jmoperties of one 
parent with the quality of rcsiataneo to rust of the other parent. Out of the 
, ■ cross-bred varieties, one raised from hanra and mnndia pissi has shown promise 
of success ; the grain has been highly valued in the local market, and lias as 
yet shown no signs of rust, although it was surrounded by other varieties 
which vvere affected by th.at disease. ' Samples of this hybridized wheat wore, 
accordingly, sent out for trial. As the conditions of tho year wore unfavonr- 
, able to , rust, its rust-resistant qualities could not be tested, but the reports 
received show that in other respects it is a prolific wheat of good milling quality. 

. , The experiments should bo, repeated in the coming season with the seed 
, locally grown in accordance with the instructions contained in tho leaflet sent 
with the seed. , . 


. , . 'VI. — Ensilagu Experiments. 

? ' . JDtstnc^fi.-^-Hbshangabad, Botul and Ghhindivara. 

It has been 'found that by using old grain bandas as silos green fodder 
can be kept very snocGasfully. The cattle ont it with great relish, and it is a 
' TOeful addition to their- food in the hot weathei’. ' , . , 



YXI. — Intkoductiok of the ‘v • 

Hoshangabadj Betnl and Saugor. 

The Meao-lier system o£ sewage disposal has been fully described in Oen- 
tral Provinces Bulletin No. 5 of 1901. The system seems well suited to tho' 
profitable disposal of the sewage of small towns. It is proposed to exporhnent 
with the system in the municipalities named abore. Euorts should be* made 
to select suitable fields. ’ An Agricultural Assistant _ will be deputed to visit 
these centres in December 1901— April 1005, making a stay of a fortnight or 
so at each centre so as to introduce and supervise the practical working. 

VIII. Introduction of the practice of fodder cutting. 

Districis.—Seoniy Nimar, Ilosbangabad, Betul and Berar Districts. 

Experiments at the Nagpur Earm have shown that the feeding of cattlo 
on chopped instead of wliole stalks of fodder plants, such as juar, etc., results 
in a very large saving of fodder, cattle readily consuming the thick portions of 
the stalks which are refused if given whole. An excellent American Machias— 
the Harder Ensilage Cutter and Shredder— has also been used for chopping the 
fodder. Agricultural Assistants will tour in the above districts uitb a fodder- 
cutting machine, with which they will give practical demonstrations of tlio 
process and its advantages. They will also take with them a round-about 
bullock gear although the fodder-cutter can be worked by manual labour, Jn 
order to show this labour-saving appliance. Assistance will he required from 
Deputy Commissioners to arrange the tours of these Agricultural Assistants 
and to enlist the interest of cultivators in the demonstrations. 

IX. — Introduction or Winnowing Maouines. 

In some years when the hot-weather winds arc Jess constant than usual, 
cultivators experience considerable dilficulty in winnowing their grain : and at 
all times the slow methods now followed involve a waste of labour which cuuld 
be more usefully employed on the farm in other ways. Au efficient and 
moderately cheap winnower was shown in several districts last year and 
produced a small demand. The machine grades and cleans tlio grain besides 
separating it from the chaff, 

X.— The use of Saltpetre as a jianure for rice. 

I)istricts. — Raipur, Biiaspuv, Seoni and Sambalpur. 

Experiments on the Nagpur Farm have shown that saltpetre is a valuable 
manure for rice. The most profitablio application is one of 80 lbs. to the acre 
given as a top-dressing. The most suitable time to this quantity is when 
transplanted seedlings have established themselves and arc about a foot high, 
whilst in fields sown broadcast, it should be given after the “ biasi operation has 
been completed and the plants have taken root and commenced to show signs 
of now growth. The saltpetre should be sprinkled over the rice plot, care 
being taken to do this at a time when it is unlikely that the water will be 
Irained away witiiin a fortnight or longer. The results should ho reported by 
he 1st January 1905. 

^I* — The use or salitetre as a manure tor wheat. 

Districts . — Nimar and Jubbulpore. 

Saltpetre has also been found in the Nag|mr Farm experiments to be a 
jood manure for wheat with irrigation, the most profitable application being SO 
bs. to the acre used as a top-dressing. This quantity should be dropped by 
land along the drills at the roots of the plants, when they are about 8 inches 
ligli before they commence to form eai's. A quantity of saltpetre will bo sup- 
died to agricultural Assistants who will tour in the above-named districts, 
they will select from irrigated fields a plot one chain squaro of average quality 
md treat this with saltpetre. Such plots should bo marked out with pegs at 
he four corners. Arrangements should be made through Revenue Inspectors 
>r others that a good number of these plots and the adjoining plots of similar size 
hould be separately harvested and the outturns reported. It is requested that 
3 5C0 R & A 
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; bcpuV Oo“'™ssioners\w matter. ' The results’ shtmlfl 

- he reported by them by the Isfc May 1905. , sbpuld 

vr..?',-'. < ^ ’ Xn.— T he eradication’ oi? smut in Juar. ' . 

y Clihmdwara, Amraoti and Buldaua.' 

■ Enormous Ibssosocour'to the juar crop from the disease knou'nas ^smut,” 
-^hich can bo completely oradical^V by the pidcliug of seed before sowing in a 
Solution of.-sulphato obeopper. 'Etforts to popularize this treatment have been 
luAcle by scndiiig, out , thousands of vernacular leaflets describing the method 
hilt this has not been very successful in inducing eultivatom to try the 
■experiment. Another plan is being tried during the current ' season. All 
^fltevcnue lnspectors have been summoned for a day to headquarters where 
they have been taught the method. They liavc been supplied with some 
sulphate of copper for ilio purpose of making free experirnents which should 
he spread over, as krgo a number as possible of the villages of their circles, so 
that the results may he widespread. • Jlhoy should collect the villagors to'’’ether 
explain, the method and induce as niany as possible to follow their example’ 
with sulphate of copper purchased in the bazars, A prize of Es. 25 will 
he .giron to the Revenue Inspector of each district who shows the best 
' results. Each Revenue Inspector will report immediately after the sowing 
season, the names of the villages, the names of the cultivators, khasra number 

- and area of each field in which tho remedy is used in his circle (a) by him 

with, the Bulpimtc of copper given to him gratuitously and (&) by cultivators or 
himself with snlphafe of copper purchased. These returns will he verified by 
local enquiries by tlic Superintendent of Land Records, TahsiJdars and other 
officers on. tour. The final results will be reported in a consolidated return 
by the Ast January 1905. • 


. XI] I. — Enquire into Sugarcane Cultivation. 

- Betul and Ealagliat. 

Pof some years the area under this valuable crop has boon decreasing, 
whilst recent legislation in regard to sugar bounties seems to give a favourable 
opportunity of endeavouring to revive the growth of the crop, a special 
enquiry will, thoreforo, be made into tho sugarcane cultivation of the 
Provinces. Tho main heads of this enquiry will he : — 

(1) the varieties grown ; 

(2) an analysis of each variety to test its quality ; 

(3) metliods of cultivation ; 

, : (4) causes of decrease in cultivation ; 

(6) diseases ; 

' (6), metliods of sugarcane crushing; possibilities of introducing 
? „ ■ , improved iron-roller mills ; 

(7) liietliods of gur-makiug j possibility of introducing improved pans 

and apparatus. 

This enquiry will ho entrusted to Mr. Joslii, the Assistant Eireotor of 
Agriculture. Tlic necessary apparatus for tho analysis of sugarcane will be 
obtained and will he used in the field. A complete set of sugarcane crushing 
and gur-making, apparatus of the best type will bo obtained and will bo taken 
pn.tour by Mr. uoshi for making demonstrations. It is anticipated tlmt dunng 
the current year the enquiry will only extend to llalagliat and Betul. The 
Eeputy Commissioners of those districts are requested to collect all the 
possible information under the above heads, so that it may be ready at tho 
disposal of Mr, JosUi. 

• ‘ ; XIV.— Irrigation of rice by ivells subsidiary to tanks. 

. Districts, — Raipur, Bilaspur and Sambalpur. 

During tho visit of the Irrigation Commission to the Central Provinces 
' they enquired whether there was any system of supplementing the irrigation 
of rice from tanks by wells made below the tank embankment, ■ This system 
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of irrigation is practically unlcnown in tlie Central ProvincGS. The Irrigation 
Commission pointed out that the system was widely _ followed in parts of 
Madras and Hyderabad, where the agricultural conditions wore not very 
dissimilar to those of the rice tracts of tlio Central Provinces, that in these 
parts tanks were the main source of irrigation, that they often failed at the 
critical moment at the end of the season (like our tanks), but that irrigation 
was then supplemented by raising water for a single or two waterings from 
wells sunk below the tank bund. In their evidence, the local officers generally 
considered such a scheme of irrigation unsuited to local conditions. But the 
Irrigation Commission wore anxious that some experiments should bo made 
to test the possibility of introducing it. A grant of money has been made for 
this purpose, and in order that we might have more information about this 
systemj Mr. Joshi was sent to the North Arcot District, Madras, to study the 
matter in that district, where there are the largest number of such wells 
supplementary to tanks. His report has rather confirmed the doubts of the 
suitability of the system for the Central Provinces. He shows that, apart 
from the tanks, the suh-soil water-level of that district is near the surface, 
that their system of cultivation is very different, and that the rainfall 
is also very different, being largely from the north-cast monsoon of 
September-Octoher. Por the present it will he best to confine experi* 
ments to the digging of some kacha wells below tank bunds in the P^aipur, 
Bilaspur and Sambalpur Districts, say about 6 to 10 in eadi district. The 
conditions which wo should try to secure are — the sub-soil wmter level should be 
fairly near the surface, the well should be deep enough to tap this supply, the 
well should he sunk below the tank bunds, and, if possible, out of the area 
irrigated by percolation, at a somewhat high level, capable of watering some of 
the higher slopes. Each well should be about 20 feet in diameter, so as to give 
room for working more than one water-lift. The Settlement Officers, Eaipur 
and Sambalpur, and the Assistant Settlement Officers, Bilaspur, have been 
asked to undertake these experiraonts. Having selected the sites for wells and 
having got them dug, some official {e.g.^ the Bevenue Inspector of the Ciroic) 
should he made to visit them about once a fortnight to report the depth of 
water in the well and whetlier the tank is dry or not. This will show what con- 
nection there is hetween the water-supply in the well and the tank. Again, 
later in the season, if irrigation is required, arrangements should bo made to 
test tho possibilities of the well, by actually irrigating as many rice fields as 
possible, an account being kept of the depth of water in the well before and 
after use, the area irrigated, labour employed, etc. 

The results should be reported by tho 1st January 1905. 


PART P. 


DISTRIBUTION OF WORK AMONGST AGRICULTURAL ASSISTANTS. 

PnOGBAMME OB AgBICDLTURAL EXPERIMENTS, 1904-06. 

Assistant No. 1 . — (Govind Baghoba). 

centres for demonstration farms and arrangements 
connected therewitli. The centres should be selected in the Seoni-Malwa 
J-ansii. iiie programme of experiments at each centre should be— 

(n) Improved methods of cultivation of cotton and juar. 

(6) Ensilage. 

(c) Testing of cross-bred wheat. 

J«Ke-2>ece??i&er.— Management of demonstration farms, 

of fbo manuring of wheet with saltpetre in 


fodder-cutting and winnowing 
s in (a) Nimar, (i) Hoshangabad and (c) Narshinghpur. 

Meagher system of sewage disposal in selected 
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iVo. 7J.---(Ganpati-Na^^^ 

,' :if/«y-I)(?em50j%--:ManagGmQnt o^ five' flpTnnnQW;n« 
centres already selected). - Programme of demonstrations' 

■ of;Assistart ,Np. I with the aiiaition of demonstration of Sai-son o™t Nation as 

. an aftercrop in Sana. , . lauu oun;ivation as 

on demonstrations of sugarcane ap. 

'maohffor’'^'^“’'°'‘':~^ todder-onitiog and winnowing 

; . . ; Jpn;.— Heaglier system of sewage disposal at Badnur and BetuB 
; iV"©. 7J2.~(Nilk^^ * 

demonstration, farms at centres 
already selected in the Obhmdwara District (along the Badnur Eoadl Pro- 

: gramme of experiments to he similar to that of Assistant No. I. . 

>awwa? 7 -‘-Manuring of wheat with saltpetre in Juhbulpore District. 

. demonstrations of sugar apparatus 

• in the Balaghat district. a i 

, J/crrcA-./i?j?n7.— Demonstration of fodder-cutting and winnowing machines 

. in Amraotij Wun and Basim Districts. 

Assistant No. IV . — (Narhari Sitaram). 

r .May -DcGemher.—lsim^ of five demonstration farms at centres to 

be selected in Bilaspur Distriot. Programme of experiments to be similar to 
. that of Assistant No. I, hut also to include demonstrations of manurino- rioe 
With saltpotre. ° 

“ , ' Januany-April . — Meagher system of sewage disposal at Sangor. Use of 
winnowing machine. , 

■ ■ Assistant No. V . — (Gopal Balkrisliua). 

May-Jbeoemlcr . — Management of five demonstration farms at centres to 
ho selected in the Drug Tahsil of Eaipuv District. Programme of experiments 
to ho similar to that of Assistant No, IV. Ho should also assist in any 
•measures for extermination of tlie grass-hopper post. 

‘ Demonstration of fodder-cutting and winnowing 

machines in EUiohpur, Akola and Buldana. 

Sulphate of coiiper experiments to prevent juar smut in Nagpur, Wardha 
and Aliola. 

Land Record Staff to supervise. 


PART G. 

' , , Investigation of Insect Pests. 

: . An Agricultural Assistant has been under training with the Entomologist 
to the Government of India. He will investigate the common insect pests of 
the Central Provinces in communication with the Entomologist to the Govern- 
ment of India and will also he employed in demonstrating methods for their 
destruction or prevention. W honever this is possible without interference with 
his entomological work, ho will ho employed in connection with agricultural 
‘.demonstration on the same lines as other Agricultural Assistants. 


NOTE ON THE AGRICULTURAL EXPERIMENTS, INVESTIGATIONS 
AND IMPROVEMENTS BEGUN OR CONTEMPLATED IN ASSAM. 

' 1. Most of the af^ricultural experiments, investigations and itriprovenients 

in progress under this Department are earned on Khasi and Jaintia 

Hills, “where there are three experimental farms. The throe experimental: 
farms 'arc : — • , 

' (1) The Upper Shillong Experimental Farm, established in 1897-98. 

(2) The Shillong Emit Garden, established in 1902*03, and 
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(3) The Tropical Plantation at Walijain near Theria^^liat, estahlished last 
year. 

Nos 1 and 2 are close to tlie Shillong station, and are managed together as ' 
one and the same concern. The aims and operations of these two farms are 

described below ; — 


The Upper Shillong Bccpcrimenlal Farm and ihe Shillong Fruit Garden.- 

2 Potato is the most important staple of the Khnsi Hills. The old stock 'of 

potato, 'whioh has been grown in the 

Introduction of suporior variciics of poiniocs. district foi’ ovei' 70 years, lias greatly 

deteriorated, particularly since the appearance of blight in 1885. A large 
measure of success has been achieved by the Department in introducing the 
Wninital variety of potato, which has now become common in the district. 
Several other varieties are under trial, and it is expected some of these will- 
nrove valuable. There are 19 distinct yarieties of potato under trial at the 
iarm, and three more kinds have been procured this year from England for 
sowing next season. 

3 The Khasi Hills supply seed-potatoes to the rest of Assam, as well as to 
Western Bengal through Calcutta. An improved potato crop in these hills is, 
therefore, exp'ected to benefit other districts. A large quantity of seed-potatoes 
of the Nainital variety is annually distributed by the farm to various localities 
inoludiu" the plains o*f Assam where also the potato is largely raised in the cold 
weather.” Pormerly the seed used to ho given out free, but now the farm- 
grown seed is readily sold, and the demand for it is increasing every year. 

4. The potato blight has been in the hills since 1885. It is particularly 
severa on the old stock of Khasi potatoes. Nainital and somo other new varie- 
ties under trial suffer much less. Six now varieties imported this year from 
New South Wales are quite free from blight; it remains to be seen if these 
will remain so in future. To combat the blight, experiments are being made 
with the Bordeaux mixture. The results obtained last season (lOOil showed 
the remedy to bo useful, hut a difficulty in its use is the rainy cliraab; owing 
to which the mixture gets washed oil the plants and is unable to exorcise ' its 
full effect. 

0. With this view, a herd of cross-bred English cows and a bull from 
, , , . . , . . Patna were imported in 1D02, and two 

Bbutia cows in 1903. The Bbutia cows 
are a cross between a Mithan bull (Uo.v frontalis) and the Tibetan cow. Both 
the breeds are a decided improvement on the local cow which is a very poor 
milker though its milk is of rich quality. A cross-breed is being produced by 
crossing local cows and the two Bbutia cows by the half Englisb-Patna bull. 
It will be some years before the merits of these crosses are known. A few bull 
calves of the Patna breed have been distributed for breeding purposes, and 
more animals, both male and female, will be dislributed as they become avail- 
able. A Mitbau bull is being procured from the Naga Hills with a view to 
produce a new cross. 


6. Since December 1902, there has been a herd of English pigs at tJio 

lutrcductionofauEiiglkh breed of pigB. Experimental Earm. Tlioy have been 

fareedmg freely, each sow producing two 
litters annually, averaging eight young at each birth. A large number of these 
pigs have been sold, and steps are being taken to distribute a number of animals 
in suitable parts of the Province. The English pigs are greatly superior to the 
indigenous breeds, but require more attention. Incidentally the value of hog, 
bristles is being brought to the notice of the Assamese. 

7. On the plateau of the Khasi Hills, fodder becomes very scarce during 

CuUivfttion and picsorvation of fodder. winter. The grass being killed by 

frost, there is little or* no green food to he 
had and the cattle suffer severely. Experiments have, therefore, been in 
progress since 1898 to find suitable fodder crops and the means of preserving 
them for the winter. The crop which has proved most suitable for the purpose 
IS maize, both as green food used during the summer and autumn and as 
ensilage during the winter. Another useful fodder crop is the sweet potato, 



63 

wliicli affords a choap substitute for grain for cows as well as for; pigs . aud a 
laf^e quantity of .succurent herljage,, to both. Both, these crops' are being 
.largely grown' at the farm;- , - 

/ .r’, 8. Ensilage is regularly used at the fayni in feeding the cows. - Both pit silos 
and' overground tub silos are used.. The latter kind is decidedly the better of 
the two. .The'-cxperimeut with silos will- be coutihued.’ 'Tlte local cultivators 
near 'the ' farm have appreciated the value of ensilage. Last year five of them 
made pit .silosj.and this year 10 silos, (one an overground tub) have been' made'. 
The Department has offered-two prizes, of Its. 40 and Rs. 20 for the best silos 
tb he conipoled for by Khasias during the current year. 

- , 9. These are being tried at the Efuit Garden (elevation 5^300 feet)' and at 
■ ititrndactionofJEaropciin and other Bflmi- ■ the 'Upper Shilloug Experimental, Earm 
tV.iipcrftto fruits. . (clovation 6,900 feet). - They have -been 

in cultivation since last year, . It is too early -yet to speak of tlio result of their 
cultivation excepting a few which haAm already borne fruit. The early 
appearance of the rainy season is a difficulty. The following fruit trees are 
under trial: — Apple, pear, cherry, plum, apricot, peach, grape, gooseberry, rasp- 
berry, currant, strawberry, fig, walnut, almond loquat, tree-tomato, cberimoyer 
and*" mountain papaya. Plants of several other kinds of fruit have been 
indented for from England and are expected shortly. Those are the American 
blackberry, the Japanese honeyberry, the loganberry, the Japanese wineberry 
and;, the strawberry-raspberiy. 

, • 10. Apple, pear, cherry, plum and peach are found at Shillong, but they 
are of inferior quality. It is sought to improve them by grafting, &c. Straw- 
berry and figs have borne fruit aud done avcH and so also the Spanish chestnut 
of which there has been an old plantation at the farm for many years. Steps 
are being taken to popularise the cultivation of tlio Spanish chestnut. An 
indigenous chestnut grows wild in the district and the nuts, which are very 
small in size, are sold in tlio bazars. It is proposed to try grafting the Spanish 
Chestnut on the indigenous stock. 

, 11. ‘ Blmbai'h has been grown successfully at the Eruit Garden during tlie 

liisttwo years, and steps are being taken to 
other crops undoc trial. popularise its cultwation in the Khasi 

Hills and in the other liill districts. 

, The cultivation of wheat, barley and oats is under trial at one of the 
establishments near Shillong. 

■ Three varieties of American sweet, potatoes, of rvluch seed tubers were 
supplied by the Inspector-General of Agriculture, are under trial. The indi- 
genous varieties ' of sweet potato are extremely productive and in point of 
flavour arid mealiness seem equal to the host American kinds. The exjiBrimont 
Avith Americans will, however, be continued. 

, ’ A large fruited A^ariety of sqitash {Seolmm ednle), which was introduced 

, from Madras last year by the Assistant-Director, has been groAvn successfully 
at i the Eruit Garden. It is proposed to distribute seed-fruits of this variety 
. next year, and it 'is exjiGoLed it Avill soon supersede the small-fruited A'arioty 
, which has been cultivated here for some years past. 

; ' 12. Tho, soil of the central plateau of the Khasi Hills is of poor quality. 

. . In the method of cultivation in vogue, 

; ' , ' ow iiinnurcs. the land is gumn a long period of i*ost, and 

, ' previous to cropping, the turf is pared and burnt. The land is then cultivated 
’ lor' two or three years at longest aiid again giA’^en up. The yield of crops grown 
. bn, sU oh land is of the scantiest. On the other hand, land Avhich is cultivated 
from year to year requires to be liberally manured. The only manure available 
in the district is coAvdung, which is held in great value. ' Eow people are AAfiliing 
to sell it, aiid thc price paid for it is very high, a cart-load selling for Rs. 2 or more. 

: There is no doubt that tlie extension of cultivation in the Khasi Hills is hindered 
to a great extent by the' limited character of the manure supply. It has been 
the.aimpf tlie Department for several years jiast to find somo other profitable 
; manure, particularly for the potato crop, AATiich brings iu a largo quantity of 
ready money to the pockets, of the cultivators. The. use of mustard-cake has 
.been;, found to pay well, but hitherto the raiyats living round the farm 
; ’ shoAvn no inbliniition to adopt it, probably bccause'its use involves a cash 
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nniUv to start Tvitli (Rs. 40 to Es. 60 per acre for 20 maiinds of cate). 
Speriments witb oil-cake, or rather the demonstration of its value as a manure 
for potatoes, will be continued. ^ ^ , 

It is proposed also to try a neir artificial manure for potatoes manufactured 
hv Messrs^Waldie & Company of Calcutta. The price of this manure is 
Es 105 per ton in Calcutta, landed at the farm ; the price will be about Es. 6 
per maund against Es. 2 to Rs. 2-8 at which mustard-cake is available. 

13. Vegetables and orchard trees in Assam are excessively subject to a 

° host of insect pest, the most destructive of 

Insect peaiB. whioU aro the black cut worm, the grub 

of the large ground beetle, a species of red ant, and numerous varieties of beetles, 
laro'e and small, which swarm during the spring and early summer months, ^ 
A continual fight has to be maintained with these peats. Hand-picking,^ 
wherever possible, is resorted to, and such well known remedies as kerosino 
emulsion, diluted kerosine and Paris-green are being used. Specimens of the 
insects have been sent at various times to tho Entomologist to the Government 
of India, hat aa practicable remedies have yet been found. ^ Perhaps if tho 
Entomologist could visit Assam during May and June, he might he able to - 
suggest a cure. 

14. Some very successful experiments were made last spring in rearingsilk- 

worms from seed imported from Erance. “ 
sencuUnto. univoltinc worm and the seed 

has to he hibernated where there is frost, ?.<?., in the hills. The cocoons raised were 
sent to Erance for valuation and considered equal to the best available in the 
Erench market. They were valued at about Es. 240 per maund of dry 
cocoons, which is equivalent to Es. 80 per maund of green cocoons, as against 
Es. 20 whioh is the usual price for cocoons in tho silk-rearing districts of 
Bengal and Es. 15 paid by the Kashmir Government. Arrangements have 
been made to repeat the experiments next year. Silkworm rearing is pecu- 
liatly a cottage industry, and it is expected tho Khasias, who are receptive of 
new ideas, will take to it. The chief obstacle to the expansion of tho industry 
is the paucity of mulberry trees in the district. Steps aro being taken to 
encourage the planting of mulberry wholesale, and rewards have been ollered 
for new mulberry plantations to be competed for next year. 

15. The Khasi and Jaintia Hills district is one of the very few places in India 

where bees are reared for honey. The 
gr.on nre. ^ method of rearing in Togucis, liWevcr, o£ 

a primitive character. Experiments are in progress with English hives and 
the English method of rearing the bees. In making this experiment we have 
had to depend largely on hook knowledge. The assistance of a practical bee- 
keeper would be of great service in this matter. Swarms of bees have been sent 
to the plains for trial and improved English hive has also been sent to be tried in 
the plains as soon as a swarm can be procured. 

16. A Government dairy has been in existence at Shillong since July 

1900. It was started as an appanage of 
, ^ the Experimental Earm, hut since April 

1903 it has been leased to a private individual though it continues subject to 
the supervision of the Department. Butter and cream-checse, both of 
excellent quality, are produced at the dairy and find a ready sale and are sent 
by post all over the Province. Einancialiy the dairy has jnoved exceedingly 
profitable, having paid hack the capital many times over. It has led to the 
^tahlishment of a rival private dairy, which too is believed to be doing W'ell. 
The dairy has long since passed out of the experimental stage, and there is no 
particular object^ in maintaining it longer as a Government conconi. But the 
Departruent has in contemplation the building of a model dairy-house, and 
when this is done, the dairy will be made over to a private individual possessed 
of the means and knowledge for rnnaiog a business of tho kind. 


Tne Tropical Plantation at Waltjain. ' 

17- This plantation is situated on the southern slope of the Khasi Hills at 
about 1,000 feet. The elima’te is tropical and unlike that of 
Shulong which may he described a?, of a temperate or semi-temperate charac- 
ter. The tropical plantation was started in the beginning of the current -ryeat* 
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of '.the crops nndor toal are grown ia Ceylon or Southern India, from 

which places seeds and plants hayo been obtained. , The plants under trial are ' 
the’ following ■ . , . , . , 


‘ Ai'-rSpices ' ' 

* ■ , C,~Tropiqal fruits 


D.— •Miscollaneous 


. Ciimnmon.. • ' 

Lesser oardamora. 

Giealcr cardamom. ■ , 

' Nutmeg. 

Clove. 

Cocoa. 

Coffee. 

Camphor. 

Natal orange (a largo seedless 
orange imported from Duibnn). 
ICew and Ceylon piue-applcs. 
B.ingaloie papaya. 

Graftod mango. 

Grafted litcln. 

S.apota. 

Persimmon. 

Superior varieties of banana. 
Brcadfrnit. 

Diirinn. 

Ilanibntan (a s]) 0 cic,s of Htcbi 
grown in Ceylon). 

Sonreop 
C1u*rimo3’cr 
Tree ton)alo 
Arrowroot. 

Caravonicn cotton. 


^ Also bei 


being tried at Shillong, 


>' It is too early yet to obtain results. Many oL‘ the trees will not hear fruit 
before 6 or 10 years, and some like the nutmeg and clove take 20 years or 
more to.como into hearing. 

' - 18. The results of cultivation of Oaravonica cotton, Ceylon and Kew pine-’ 

‘ apples and Bangalore papaya are espeotod to ho known next year. Arrowroot 
, and colTeo cannot he said to bo experimental crops. Some Khnsia cultivators 
have been growing them on a small scale for years and would no doubt extend 
operations if they could secure a market. The coffee grown has a very good 
■ : fiavofir and the* arrowroot is excellent. The Department is trying to assist 
them and is in correspondence with the Reporter on Economic Products to the 
Government of India on the subject. A great deal of locally grown coffeo 
has been sold this year within the Province, and a limited demand for 
•arrowroot has arisen.* But the local demand is after all very small and a 
' larger market must be found for these products. It is proposed to send a 
' larffe consignment of arrowroot and coffeo to Calcutta out of the present year’s 
crop, and another consignment, if possible, through the Reporter to London. 


Other JfjriciiUiiral Beeperunents. 

19 .- As already noted, the hulk of the experimental wmrk in which the 
Department is engaged is carried on at the three experimental farms. Por 
experiments in outlying places the Department is in need of travelling 
inspectors or similar agencies for supervision. But European planters and 
' some entorprizing native gentlemen have assisted in the- past and might indeed 
he invited to co-operate more extensively. But it is not quite the same thing 
as experiments under the Departmental officers. The following is a note of , 
' the experiments now being made at places other than thefaims. 

20 Efforts are being made in the Naga Hills and the Garo Hills to intro-^ 

duce the cultivalion of potatoes. In 
the Naga Hills, some measure of suc- 
cess has already been obtained. In the Assam Valley, particularly in 
' Huper Assam, the cultivation of this important crop is well established and 
is believed to be on tlio increase. A largo quantity of seed potatoes is supplied ■ 
annually by the Upper Shillong Earm to all parts of the Province.' 
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21. Wheat is as yet unknown ia Assam o^oept in two districts, 

‘ Goalpara on the Bengal JFrontier and the 

mrat, Larioy and oais. Native Stato of Manipur on the extreme 

south-east of the Province. Efforts are being made to introduce its cultivation ' 
in various other parts of the Province. During the current season, Qxpm. 
meats are in progress in Kamrup, Jorhat, iezpur, Dihrugarh, ho l^ga Hills, 
tlie Lushai Hills and Shillong. Side by side with wheat, oats and barley are 
also being tried at several of these places. 

22. Three varieties of cotton are being tried in diffeient parts of the 

Province, via., iSiausari cotton of which 
Cotton. -^yas supplied by the Inspector- 

General of Agi’iculture, and two varieties of perenniat cotton procured from 
Queensland named Oaravonica cotton Nos. I and II. Caiavonioa is a perennial 
cotton greatly extolled by its producer, a Mr. Thoinatis of Queensland. It has 
been sown in various parts of the Province. As yet it is only possible to say 
that in a number of cases it is thriving. 

23. The Department is now considering the question of encouraging the 

cultivation of this important staple in the 
upper districts of the Brahmaputra Valley. 

21. Arrangements have been made with a European planter for trying 

the cultivation of tea on the higherplateau 

Tea in tbo Khasl and Jaintin Hill*. UJIJg (dovation 6,000 feet). 

Seed is being procured from the Lushai Hills and will he soivn early next 
spring. 

26. There is no Veterinary Officer attached to the Department. Thera 
_ . . is a Veterinary Surgeon emnbyed by the 

Local Boards of one district. It is pro- 
posed to secure his services for this Department, and negotiations are .pro- 
ceeding on the subject hotwoon the Local Administration and the Inspector- 
General of the Civil Vetorinary Department. One of tbo duties of this officer 
has bcGu to inoculate cattle against rinderpest, .and io a great extent helms 
succeeded ill popularizing this preventive method of treatment in the Sibsagar 
District. 


2G. Beyond supplying a uumbor of breeding bulls from Northern India 
and tbo breeding work in progress in tboEarm at Upper Shillong, the Depart- 
ment cannot claim to have done much towards the improvement of the local 
breeds of cattle. At present there are 11 breeding bulls at work in the 
Province, besides the half Euglish-Patna hull at the j?arra. Of these 11 bulls 
si.x w'ere recently obtained from Sitamarlh and aro the property of the 
Dhuhri Local Board. The bulls imported in previous years are not very 
suitable, being of heavier builds than the local breeds of cattle whiob arc 
of a diminutive size. Some of them aro reported to bo doing good work, 
others are indifferent or of no value. The Sitamarhi bulls are expected to 
be more suitable. A proposal is under consideration for establishing a breeding ' 
and rearing dep6t in accordance with certain suggestions recently made by 
the Inspector-General of the Oivil Veterinary Doi)artmcnt, but nothing can 
he done until the Department has been provided with a Vetorinary staff, 
for which application has been made to Government. 


27 . In the foregoing notes mention has already been made of some of 
the points on which the Inspoctor-Genoral of Agriculture has invited special 
remarks in his letter No. 1336-8-7, dated 25th Noyember 1901. 

The first of these points is : (a) Measures for bringing the agricultural 
exports of the Imperial Department into closer touch with the work of the 
Provincial Departments. One method that suggests itself is that the experts 
should pay visits to the Province concerned and confer with the local officers. 
The annual meeting of the Board is undoubtedly another. There should he 
a free interohauge of reports, bulletins and pamphlets on agricultural subjects. 

As to (5) measures for regulating the work of tho Pusa Eeseareh Institute, 
College and Farm, so as to be of the greatest use to the several Provinces ; it 
is to be assumed that the Local Government will encourage local students to 



study at tlie College by scholarships and the promise of employment. The 
^ Assam Administration has already granted appointments in the executive 
■ service to men 'u^ho have qualified at Agricultural Colleges. More mi^ht be 
appointed after training at the Pnsa College. ° 

' , Of the measures which might be adopted to bring the Department into 
closer touch with the agriculture of Assam, the following are a fe?v only of 
' suoh as'are practioable in a small province ; — 

(i) To establish an Agricultural journal appearing monthly to bo 

I edited in vernacular or better still in two vernaculars with a 
/ simultaneous English version. This is a great want. There 
► should be some means of communicating with the people at 

large and to allow of the people communicating with the Depart- 
V ment. The journal would be under the control of the Depart- 

ment. It would publish news important to agriculturists, 
answer their queries, invite experiments with now crops, and 
’ either furnish seed or indicate where it is obtainable. The 
results of agricultural exhibitions miglit he reported and other 
news of interest included. The Journal would servo many other 
> purposes too numerous to mention. As to circulating the 

Journal, it might be distributed to all Eevenue Officers and free 
to Patwaris (or M'andals as they are locally called). 

(ii) To appoint a staff of Travelling Inspectors or Demonstrators. Such 

men would give assistance in (say) the trial of a new crop and 
explain how to sow and cultivate it and where necessary how to 
■ prepare the produce for market. They would also report to the 
Department the progress and results of experiments. Eor 
making experiments with new crops this Department is lament- 
ably short-handed, and it is difficult to supervise^ them, or 
rather for want of such officers it is difficult to initiate experi- 
. ments in many places where they are needed. 

(iii) Besides the above-mentioned Teobnical Journal there should ho 

some regular system of issuing communiques to the general 
press. There are several regular newspapers issued in Assam. 

, (iv) One or more farms should be established in addition to those 

^ described already. But the establishment of new farms cannot 
’ ho undertaken before additional staff is forthcoming. 

E. 0. DENNIKEE,, 
Director, Department of Land 
Becords md Agricultwe, Assanh 

SHILIiONO ; 

Deccfuler 1904. 

NOTE ON THE TBOQUAMUE OS' AGBIGTJLTUEAL WORK IN BURMA, 1906. 

1 At present the agricultural work of the department is principally confined 
tn nmintenance of experimental gardens, experiment throughout the country 
in the introdLtion of new crops or varieties and the holding of agricultural shows. 

‘ 2 Dccperimenlal gardens.— There are 6 experimental gardens maintained by 
Government, the financing and, to an extent, tlie supply of seeds being arranged 
1 th Director of Land Becords and Agriculture, w'hile the supervision is 
entrusted to local officers. The gardens are situated as follows 

(i) Tauuggyi (Southern Shan States). 

(ii) Ealam (Chin Hills), 

(iii) Sinlumkaba (Bhamo District). 

(iv) Hatha (Katha District). 

(v) Myitkyina (Myitkyina District). 

(vi) Sima (Myitkyina District). 




Of these the Taunggyi garden is by far the most important. CareFiiIl\ 
nurtured at its inauguration, by the Suporintondent Mr. Uildebrand— a keei 
gardener— this garden has mot with a large measure of sucecss, and it ha' 
formed an excellent object-lesson to the chiefs who have keenly taken up variou 
new forms of cultivation. The garden is now under European management anf, 
even better results may he anticipated. Its full value will however be malizeu 
when the opening of the Southern Shan States Eailway will permit of the men 
extensive export of thoso products which the garden has attempted with success 
and which the people will then doubtless take up on a large scale. j4s it is tlu 
garden has reached the stage of being able to sell supplies of young plants m 
trees to outside districts while the sphere of its influ once is limited not racrelj 
to the garden but extends to the various States in the Suporintondenoy. In fact 
so securely is potato growing, originating from the garden, established in the State; 
that the crop will now ho abandoned in the garden, except for local require' 
ments, as the surplus crop cannot profitably compefo with that grown by out 
side farmers. This is, though unprofitable, most gratifying and shows that ir 
this branch of cultivation at least the garden lias served a most excellent purpose 
Of other saesmses in thegsr^on or in the Stnla Tnention mny he made of sirec; 
potatoes, coffee (Arabian), barley oats and linseed. Chermoyers have donovciy 
well : AjJneots are beginning to fruit : Teaches and Apples have douo fairly well 
as also Thms. Stramherncs arc a well cstablisbod crop and youngplants arc 
sold to other parts of the Province. ' 

On the wholo this may ho regarded as our most successful Government 
venture, and the reason for this are : — ■ 

(1) the excellence of the climate, 

(2) the energy shown by successive Superintendents, 

(3) the keen interest shown by ebiofs who have profitted by the object- 
lesson and have introduced into their own States many of the new 
crops which have been found to succeed in the experimental garden. 

It is proposed to continue the support whicli has been given in the past to 
this garden, aud it is hoped that under Mr. Colycar a certain number of appren- 
tices may be trained nho will ho available for omployment in otbor gardens as 
occasion arises. Already the head gardener, a Burman, is employed as a sort of 
travelling advisor to the chiefs. There is no doubt that the garden has served a 
most useful purpose, the full offcots of which will be seen when a Eailway opens 
up the country and brings the States into closer touch with a market, 

3. The Palam garden is now in its fiftli year. Potatoes are a distinct suc- 
cess and there is a oonsidorahlo market. Plums did well and successful grafting 
from the cultivated to tho wild peach has been carried out. The best successes 
are achieved witli trees obtained from Taunggyi. Yeget.ables also have suc- 
ceeded; wheat has been tried with fair success and barley cultivation is very 
hopeful and is being persevered uitb. 

4. In Katba potatoes have not succeeded, but vegetables anti strawberries 
have done well and liaro found a -ready market, Manila hemp has also done 
fairly Well. This garden is in its third year : it has hardly been long enough 
established to affect to any extent local methods of cultivation. 

5. The Bhamo garden is now in its fifth year and shows its best successes in 

t B nardier kinds of fruits— pears, apples and nuts. There is a good opening for 
tiiese and they are likely to bo eagerly taken up by the Kachins who at present 
make long journeys into China to get these fruits. Steps are being taken to 
■ ^ e young stock amongst intelligent headmen. This will help the local 

industry and ho one of the main utilities of the garden. Grafts and cuttings 

1 extensively made and will be continued. Potatoes hero too do wellas 
veoelahles which cannot however find a market on account of tho large number 
ot private gardens in Bhamo. 
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, miglit be desirable. The Taunggyi_ and Falam gardens are too distant from 
tU8 beaten tract to bo inspected ivitbout nndno interferenco with the already 
extended labours of the Director. The Department is fortunate in havino- in these 
places Oiril Officers wbo take a keen interest in the ivorkj while it is noticeable 
.that> the remoter the situation and the more segregated the tribes, the greater 
is the interest evinced by the people and the keener the imitation. The Depart- 
ment will, as in the past, continue its financial assistance and so far as possible 
help with its adyice. J.he other gardens are more or less on the beaten track, 
and these the Director visits and gives advice on the ground. 

8. Proposals are on foot, but have not yet taken definite shape, for the estab- 
.lishmont of an experimental garden at Thandaung in the Toungoo district of 
Lower Burma. This is gradually becoming an important sanitarium for the 
business people of Rangoon. It is hoped that it may bo possible to enlist the 
assistance o£ the Rangoon Trades Association in the matter. The proposal 
has tho approval of the Department and it may take definite shape during the 
next year. It will be the first experiment of its kind in Lower Burma and will 
contain the elements of commercial success as having easily accessible markets 
for ils produce both in Toungoo and perhaps ultimately in Rangoon. A scheme 
which has been mooted but has not so far received any practical support is for 
a’bolanicnl garden in Sngaing. This has not been encouraged. There is no 
point in growing plants wdien it is well known they will grow naturally as in 
Sagaing and the Agri-Horticultural Society in Rangoon fully meets the 
requirements of the Province. 

Distribution of Seeds. 

9. This is one of the principal concerns of the Department and iliere is a 
considerable demand from all parts of the country for seeds of various kinds. 
'English vegelaUe seeds are largely distributed in Upper Burma and as a result 
tho cuHivatiou of these all over the country has been largely extended. 

JFheat. — Applications for wheat seed which is already a well established 
crop in several districts are from time to time received from other districts and 
in most cases the experiment succeeds. 

Tobacco maybe said to be the crop in which tho department has achieved 
its most pronounced successes. Not much success has been achieved with 
Virginia seed but Havana is well established, especially inMa-ubin and the delta 
islands of the Irrawaddy. In fact so firmly is the industry established in Ma-ubiu 
that further supplies of seed are not now required, tho planters having enough 
from tho old plants not only for their own requirements, but also to sell to outsiders. 
It is hoped that in time tho whole riverine tract will show similar results. 
Mandalay, in Upper Rurma, has beon very successful and there is every pros- 
pect of uitimatc success in all districts with island bolts. The department pro- 
poses to continue tho supply of seed up to the limits of local demand. 

Tea, — Experiments with tea have not so far been on a large scale, hut in 
the more hilly districts there is a considerable interest in the cultivation, and 
during the coming season 120 lbs. of seed from Kurseong will be distributed. 

Goffee was at one time a v ell established industry iu Toungoo under Mr. 
Rotley, but blight played havoc with it, Tho department still perseveres with 
it in selected districts with fair success, and this year 120 lbs. of Mysore coffee 
has been distributod, Arabian coffee acclimatized succeeds excellently in Ran- 
goon gardens, and seed from them is also this year being distributed to selected 
districts. 

It is proposed during the year also to carry on experiments in Upper 
Burma with American sioeet gyotatoes. Gronnd-mii originally importod Irom 
Pondicherry is now firmly established and tho aoolimatized seed from Mying- 
yan continues to bo tried with success in other districts of Upper Burma. In 
Minbu the crop is most successfully established. 

. Experiments are also being tried this year in Myingyan and Meiktiffi with 
Soxj Beans ohluined from Assam, and with Italian and French Haricot Beam . 
while a small pai cel of Europo beans has been distributed for cxperimen a 
cultivation at the request of a local firm. In the dry zone a success tvith any 
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tarticulor variety of bean or pea is quickly noted by cultivators wlio eagerly 
take up new and improved varieties. TJic Bangoou market for beans is a fairly 
brisk one. 

Further experiments with jowar or millet are not_ being attempted. It is 
found that the indigenous variety best suits the requirements of the people. 
Attempts are however made from time to time to grow one class of seed 
peculiOT to a particular district in another, but with no great measure of , 
success. 

Experiments with barley and linseed are being continued in the Southern 
Shan States, Amongst minor experiments being carried on may be mentioned 
in Myingyan. Dfl/c jpnZws in Lower Chindwin and Myingvan, 
Amcada Fears in the Agri-IIorticuItural Gardens and m Prome, ^ Katba and 
Southern Shan States. Lucerne and Guinea grass are being tried in Mandalay 
and Maymyo, while Rhea grass has been tried in Toungoo. Experiments oh a 
small scale are also being cairied on with Sisal and Manila hemp. 

10. Cotton. — In sympathy with the revival of interest in the cotton indus- 
try at home an increasing attention is being devoted by the Department to the 
various possible means by which the crop can bo improved. In this they have 
received no small help from the entrance into tho Geld of various new firms, 
principally the Burma Cotton Company whoso agents are the large firm of 
Messrs. Finlay Fleming and Gompanj’'. Action has already been taken on the 
lines indicated by the Government of India in their letter No, 23 — 9-36, dated 
16tb September I901i : — 

1, By communicating the principles therein laid down to the principal 

cotton-buying firms who also not as distributors of seed. 

2. By giving money advances from tho Government grant of Bs, 5,000 

to the principal cotton-growing districts. 

In this way it is hoped that by tho selection only of the best seed tho gone* 
ral quality of tho indigenous crop will bo improved. 

Messrs. Finlay Fleming in their compound at Mying 3 >’an are also experi- 
menting with the various kinds of foreign cottons, sea island, Egyptian, &o,, 
and the results of theso experiments will bedul}" noticed, 'i’liisplot really meets 
the obiccts of an experimental farm tea large extent uitb tho additional advah- 
tago that its results arc seen by the largo crowds of cultivators bringing their 
ordinary supplies to the mill. In this way the people can judge for themselves 
what aro the best varieties of cotton and 'wliat wiU prove the most profitable, 

Experiments on a small scale aro also to bo earned out this year 
with Soa Island cotton in Bhamo and other districts of Upper Burma and with 
the Pemamhuco tree cotton. So far this latter variety has not boon taken up to 
any extent in Burma, but it seems probable that it might suocoed in Tenasserim 
and Arakan. These two divisions will be visited during the coming season by 
the Director or Assistant Director and the whole question considered locally. 

11. Sericulture has not succeeded in Burma. Last year 100 ounces of 
silkworm eggs were obtained from France and distributed to the five chief 
centres of the silkworm industry — Promc, Toungoo, Magwe, Pakokku and 
Tbayetmyo and also a small quantity to the Agri- Horticultural gardens, 
Bangoon. The results were uniformly discouraging. The cause of the failure 
w no doubt chiefly tho unfavourable climatic conditions and also in part the 
ignorance of the local silkworm breeders. It is thought that perhaps the 
experiment might succeed in the Southern Shan Stales which possess a mo’"' - 
temperate climate approaching in some degree that of Kashmir. A small con- 
signment of 20 ounces has accordingly' been sent this j'ear to the Shan States 
and the result of the experiment is awaited with interest. But it is felt that 
to ensure suceps on any large scale tho services of a trained expert must be' 
obtained. Ibis point will be considered when the result of the experiment in 
the Shan States is known. 

Agricultural and livestoch shows. 

12. These forma principal work of the Department and are steadily' grouing 
in popularity and usefulness. They will he held during the coming year at — 

1. Kymnpyaw in the Bassoiu district for the Irrawadday Division. 

2. Saguin the Minbu district for the Minbu Division. 
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3. Lotpadan in the Thamwaddy district for the Pegu Division. 

dv Pyawbwd in the ‘Yatn^thin district for the Meiktila Division. 

5. Bhamo for tbeBhamo and Myitkyina Districts. 

6. Taunggyi for the Southern Sban States. 

^ In addition Government gives a grant of Es. 600 to the Eangoon Horse 
Show. The programmes for those shows are drawn up by the District Officer 
in consultation w'ith the Director of Land Eocords and Agriculture and the 
Superintendent, Civil Veterinary Department, and one or both of these officers 
attends all of those shows. Tho shows are now well established and are attended 
by crowds of people avUo lake a keen interest in the jadging of stock and the 
awards. The Inspector-General, Civil Veterinary Department, gives a grant of 
Es, 1,000'for cattle breeding classes and also several silver medals: the Superin- 
tendent, Civil Veterinary Department, gives an allotment for pony 
breeding, the progeny of Government stallions, and these and the ordinary^ 
Government grants are eupplomentod by prizes of cups and medals from local- 
donors. Tho populaiity and utility of tlicse shows is now well assured and 
there is evidence that they are inducing greater care in selection and breeding 
of stock. 

Irrigaiion Farms, 

13. Action has also been taken on the lines indicated in Government of 
India letter jSFo. 2 — 6-1, dated the 10th January 1904i, with reference to the 
recommendations of tho Irrigation Commission as contained in Chapter XI of 
their Eoport on tho subject of hydraulic and agricultural experiments. Suitable ' 
sites have been suggested in the great canal tracts of the Province and it has 
been resolved to start work as soon as possible on one of them in the vicinity of 
Mandalay. I have been directed to discuss with the Inspector-General of Agri- 
culture the detailed working of the scheme and also the provision of a staff. 
It is proposed that once the firm is fairly started it might bo made tho centra 
for an agricultural school where young Burmans might be trained and subse- 
quently qualify for farm managership. A sum of Es. 10,000 has been placed 
at mv disposal' for tho current year and I should be glad to be favoured with 
advice of nioinhcrs of tho Conference who have had experience in the working 
of similar farms in other Provinces. 

14. Amongst miscellaneous work the Department has in hand a revision 
of the Bulletin on tho priucipal crops of Burma, while if the agricultural school is 
started it will ho necessary either to compile a Manual of Agriculture or tran- 
slate into Burmese some recognized primer. 

16. With regard to tho several points raised in paragraph 2 of Inspector- 
General of Agriculture’s letter No, 1326— 4-8 of 1904, dated the 25th Novem- 
ber 1904, I would make tho following suggestions : — 

As re'^ards tho first point raised this present Conference will he a fiirst 
step in bringing tho agricultural experts into closer touch with Pro- 
vincial Departments. So far as Burma is concerned it was with 
re"ret that wo learned that Mr. Mollison was prevented by ill-health 
from making his proposed tour in our province. 

A visit from the Inspector-General would be much appreciated and 
wmuld hs most helpful in the solution of many questions, principally 
in ooimection with cotton, to which great attention is now being 
devoted. Apart from a visit of the Inspector-General we have to 
acknowledge with thanks the assistance in the way of advice and 
analysis whioh wo have from time to time received. I do not see 
that apart from tours of the Imperial officers wo can expect more 
than that Provincial Departments oan always freely approach the- 
officers of tho institulo and submit particular questions to them for 
opinion and advice. 

16. As regards measures for regulating the work of tho Pusa Eesearch 
Station College and Parm so that it m.ay be of the greatest use to the several 
provinces, one of the principal helps will I think be the annual publication of 
tho results of the various experiments which have been carried out at Pusa, 
In this way local officers will have a standing record of experience from which 
{\iciv can draw to suitjocal conditions. 
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17. In the second place I Tvonld suggest that the Farm be at all times open 

for the carrying out of experiments which Provincial Du’cctors may wish tried, 
In tliis way trials can he carried out under the best expert supervision and the 
local officers will know on the result of the experiment at Pusa whether the 
process can be profitably attempted locally. As an instance of what I mean the 
Institute might perhaps take up the indigenous Purman cotton (IVagale ) which 
is said to have too abort a fibre to prove a commercial success. Experiments 
mi"ht he made to see whether by any process of cultivation the length of the 
staple could be improved. If an area [ to ho anmnally yotifled by local officers 
together with their annual programme of experiments ] wore set on the 

Earm for each Province, much good would nudouhtedly result 3?i‘oviucial 
Officers should be requested to submit annually to the Inspector-General of Agri- 
culture a list of the experiments which tiiey wish to lie tried during Ihc year 
and tho Council of the Oolloge could decide what experiment!, were to he taken 
up and what area should be allotted to each Province. 

18. Another very useful work which in process of time might he completed 
would he an Agricultural Survey of India. Local officers should bo requested to 
submit specimens of all the various soils in their province together witli climatic 
and rainfall statements. The ohemical and agricultural o.xp6rts to the Institute 
would he able to submit not only a chemical analysis of the soil hut an agricul- 
tural note on the crops which tho soil ought to produce. If these analyscs'and 
specimens were stored in tho Provincial Museums they would he a most valuable 
aid to tho agriculture of tho country. 

19. Einally the issue of Bulletins or leaflets on the various crops of the 
different Provinces eouohed in simple language and translated into the various 
vernaculars would ho of the greatest assistance. As a beginning I would suggest 
a monograph on the collection, drying and preservation and on the selection of 
various seeds. Recently in Burma we had to refer to India for information as to 
tho best methods of drying and stoi’ing cofton-sccd. An authorized programme 
of work in this line to bo undertaken annually might bo drawn up : the rvork 
being done as far as possible locally and tho pamphlet revised and completed at 
Pusa, Por instance tho first bulletin might be on paddy*, soeoiul on cotton : 
third on sessamum, aud so on. These would bo drawn up for each province by 
a member of the agricultural stall : and should be ns full and practical as possible. 
The programme of contents might ho decided at Pusa sons to seouie uniformity, 
lu this way wo would in time have for every province and fortlie whole of India 
nn exhaustive library of agricultural information. 

20. As regards tho third point raised in -the .Inspector-General’s letter 
nothing further can at present be done in Burma until, by demonstration on an 
experimental farm, we can show to tho cultivator the advantages of improved 
methods of cultivation. Already a certain amount lias been done by the 
experimental gardens and in particular districts by the success of the introduc- 
tion of certain crops which the Department has considered suUahlo to the local 
conditions of a particular district. A notable success has been the eagerness 
with which in flooded tracts the cultivation of “ Tadaung-bo ” paddy — a paddy 
which will grow in any depth of water— has been taken up. But fuVtlier deve- 
lopments in this line must I think wait till experimental farms aro well estab- 
lished. At present the interest taken in the distribution of seeds shows that 
the cultivators appreciate our efforts, hut there can he no doubt but that they 
will do so more and more when wo can show them by our own success the 
soundness of tho methods we advocate. 

J. MAcKENhlA, 

Director of Land Records and 

■<dgricnUnre, Burma, 


Rangoon : 

The lUh Deeenihr 100}. 




